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and future needs in adult basic education (ABE) Mathematics . 
Guidelines for specific program and course planning are included, 
with representative course designs. Part 3^ (Learning Tasks and 
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including descriptions of typical learning tasks keyedto a limited 
selection of resource texts. Part 4, (approaches to Teachingand 
Learning) presents a variety of ideas fbr_ instructors to consider in 
planning ABE mathematics instruction, including brief sections on 
principles and methods of adult learning, math anxiety, problem 
soivino, computers, and issues in evaluation. Part 5 contains a list 
of selected instructional resources and prof essional references , 
along with a list of publishers' addresses. The final pages, 
constitute a response form for users to comment on this draft 
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THE PLAN OF THIS BOOK 



This curriculum guide is divided into five distinct parts 
for ease of use ?n< r^orence. 

Part 1 Using the .Curriculum Gu1 de f i rst expl ai ns the ; 
place of the gui dc in the provincial curriculum development 
and arti cul at i ?r. processes . Four purposes of the gui de are 
then defined^ Next, the scope of the curriculum is outlined, 
followed by the overview of curriculum aim\ learner goals, 
and topics. 

Part 2 Curriculum Design begins with the background 
survey of the current state and future heeds in ABE 
Mathematics, which guided the overall design of this 
curriculum. The following section provides instructors and 
programmers with guidel ines for specific program and course 
planning, and includes representative course designs. 

Part 3 Learning Tasks and Resources is the 1 working 
section^ of the book. It contains a systematic array, of 
mathematics topics, including description of typical learning 
tasks keyed into a limited selection of resource texts. 

Part 4 Approaches to Teaching and Learning presents a 
variety of ideas for instructors to consider in planning ABE 
mathematics instruction. This part includes brief sections '■ 
on principles and methods of adult learning, math anxiety, 
problem solving, computers, and issues in eval nation . 

Part 5 Selected Resources contains a list of selected, 
ins tructi onal resources and professional references, along 
with a list of publishers 1 addresses. 

The final pages qf^the book constitute the 'response form 1 , 
which users are requested to return to the Ministry With 
their comments on this draft curriculum. 
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CURRICULUM GUIDES AND PROGRAM ARTICULATION 



This document is one of a series of adult basie edpeation 
curriculum guides issued by the Continuing Education Division 
of the Ministry of Education. The guides cover the areas of 
English arid Commu rii cati ons , Ma thema t i c S , and Science* from 
the end of basic literacy through secondary sehobl completion 
5 or equi val en t . 

It is i n tended that a wide variety of courses including 
ABE 3, ABE 4, college preparation , and secondary school 
courses for adults will be developed or revised within the 
framework of the curriculum guides. For this purpose, each 
guide contains a section on eourse design, including samples 
of a range of representative courses. Specific course 
content or textbooks are not, howey er f prescribed by these 
guides. 

Over the past two years, several groups havs suggested to the 
Ministry that an articulation of ABE curriculum and 
eerti f i cati on should be accomplished. Specifically, in _the 
Spring of 1983 , the project advisory committees for bo th^the 
Sei ence and Mathematics curri cul urn gui des recommended that 
"the Ministry should initiate a process to address provincial 
articulation concerns of the ABE curriculum in Science* 
Engl ish and Communications , w and Mathematics . . . " 

Consequently , during the year 1983/84, the Ministry of 
Education plans to initiate a consultative articulation 
process fdr adult basic education programs. Expected 
outcomes of thi s proeess are as follows: . ' f 



- rational izatidn o of program, and course : ti tl es ; 

- establ i shme.nt of certi f i cation ^.c r i ter i a ;•_ _ 

- consensus on appropriate balance of subjects within a 

- program. ;:- 

The articulation process will involve consultation with a 
broadly based committee drawn from institutions involved in 
the delivery of adult basic education. The three ABE * 
curriculum guides produced to date will be an important part 
of the 'working papers 1 of the committee. It vs expected 
that this activity will, among other benefits* improve - 
transferability of ABE students between institutions. 

Meanwhile, this guide is being* distributed as a 1 Response 
Draft 1 . This step in the curriculum development process 
provides further opportunity for practitioners to examine-, 
discuss, and comment on this major area of adult learning. 

■» 

Written comments -arid suggestions should be sent,' either, on 
the sheet at the end of this book, or separately , to: 

Co-ordi nator , Adult; Basic Education 
Continuing Education Division 
Post-Secondary Department 
Ministry of Education 
Parliament Buildings 

Victoria, B.C. ,V8V 2M4 by March 31 1984. 

° . ■ " 

It is the hope of the Ministry of Education that instructors 
administrators, and representative groups will take this 
opportunity to provide the 1 response from the f iel d' that 
will improve the effectiveness arid use of this document.. - 

6 Ron Fan's 

- ; ■ Executive Director ± _ 

Continuing Education Division 



PURPOSES OF THE GUIDE 

Beyond the globaj purpose of encouraging hi gh-quaTi ty 
learning opportunities for adults in ABE mathematics courses, 

______ d _ /. 

this guide has. four specific purposes . . 

The> first^is to define the place of mathematic s in adult ;. 
basic education by a statement of aim arid goals. . - 



The second purpose is to prese n t_a ri a rray^ of learning to Ri c s , 
wi th s ampl e tg usics ptrid resouirces for i nstructi on : Instructors 
and course designers can select from this array when plaririirig 
specific courses or units, making local adaptati 6*n-& -as 
appropriate to student goal s - f instructor preferences* arid 
local resources. 



The third purpose is to pr-^vtde a flexible structure for 
course design * which can accomodate: 

* various effective approaches' to mathematics 
instruction for adults; . \ 

* selection arid adaptation of curriculum so that it is 
appropriate to adult interest and need; 

* various deTi very modes i ncl udi ng on-campu s" 
instruction, outreach cl asses or distance learning; 

* direct group i nstructi on pr sel f-paced learning; 

* adaptation to a wi de range of texts arid other 
resources that may change from ti me to ti me; 

* other constraints of time, .space, arid resources ."' 

Tne fourth purpose of the guide is to provi de admi ni strators 
and instructors with a planning framework that wij 1 assist 
them to : 

* co-ordinate courses wi th i n an i n sti tuti on ; 

* ar ti cul ate. cour se outcomes among institutions across 
the province; 

* assess and certify ^levels of studertt achievement; 

* def i rie curri cul urn development needs. 
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SCOPE OF THE CURRICULUM 

V - r 

This curriculum Is intended for adult learners who have gone 
beyond the minimum competency level best described as 
'numeracy' . A minimum facility with the basic operations of 
the base 10 number system 1s assumed. The upper limit of the 
curriculum range may generally be taken as secondary school 
completion or equivalent. * 

Current titles of courses within this range include ABE/BTSD 
levels 2, 3, and 4, College Foundations or College * 
Preparatory Mathematics, Mathematics Improvement, and 
Mathematics 10, Algebra 11 a rid Al gebra 1 2 , Business and' 
Consumer Mathematics 11, Industrial; and Trade Mathematics 11 
In tfie adult secondary school program. Further 
rationalization of xurricul urn 1n these, courses will be 
facilitated by ABE articulation efforts now underway (see 
page 1) . 

The primary approach; of ' this guide, however, is to define a 
curriculum for a wide clientele of adult learners who want to 
improve their competence i^mithema ti cs . * 

Grade l4Vel equivalents and conventional course titles have 
therefore been put aside for the purpose of this guide- 
Instead, the topics and learning tasks emerge from a general 
aim and three broad goals established for the ABE mathematics 
curriculum, i.e., mathematics for personal use s for career 
needs, and for transfer to further education. 
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OVERVIEW OF CURRICULUM AIM , LEARNER GL0ALS , AND TOPICS 

The curriculum aim; learner goals and topics were established 
by the curriculum development team on the basis of: 

* ..a survey of the. current state and future needs in ABE 
Mathematics (summarized in Part 2 of. this guide); 

* di recti on from, a f i el d- based, prov i nci al advi sory 

commi tt se ; h ° J ) 

Li . - . 

* consultation with a field review panel of ABE mathematics 
i ns tructor s ; 

* current trends in mathematics education. 

The topics are first categorized according to learner goal, 
i .e , Personal,* Career or Transfer, They are then subdivided 
into sets of Fundamental and Application topics. - 

_Q_ _ _ _ ... _ . " 

Le^rpi-ng tasks and resources are outlined for each topic 'and 
are presented in detail in Part 3 of the guide 

* - i ' 

• / . 




The relationship of the aim, goals, topi cs , tasks , and 
resources is shown by this diagram. 



THE CURRICULUM AIM 
is achieved by providing for adul ts to attai h 
LEARNER GOALS 
that may be broadly categbri zed as 
Personal Career Transfer 

Goals Goals Goals 



The curriculum is divided into 
corresponding sets of 
TOPICS 

that in turn are classed as 
Personal Career Transfer 

and divided into two levels 
Fundamentals and Applications 



Thus there are six sets of topics from 
which to build a mathematics course' 



Personal Math 
Fundamental s 

Personal Math 
Appli cations 



Career Math 
Fundamental s 

Career Math 
Appli cati cms 



Transfer! J^ath 
Fundamental s 

Transfer Math 
Applications 



For each set of topics* the curriculum guide identifies 
LEARNING TASKS and RESOURCES 



CURRICULUM AIM - ■ 

The aim is to enable adult 1 earners to acqui re the 
mathematical knowledge, skills, and strategies needed to 
attain personal or career goals and/or transfer to further 
educati on . 



LEARNER GOALS 

Personal: Acquire the competence in mathematics required 
for personal use in the societal roles of family member, 
consumer , community member, and citizen. 

Career: Acqui re the competence 
for career use in the societal 

Transfer: Acquire the competence in mathematics required 
for transfer to further educational study in the societal 
role of lifelong learner. 



in mathemati es re qui red 
roles related to work. 



TOPICS 



(PF) Personal Math Fundamentals 


PFi 


: Whole Numbers 


PF2 


: Decimal s 


PF3 


: Fractions 


PF4 


: Metric Measurement 


PF5 


: Percentages 


PF6 


: Tabl es , Graphs arid Charts 


PF7 


: Calculators 


(PA) Personal Math Applications 


PA1: 


Bank Accounts 


PA2: 


: Budget 


PAS : 


; Cash Transactions 


PA4: 


: Consumer Credl t 


PA5: 


: Housl ng 


PA6 : 


Travel 


PA7: 


Transportation . 


PA8: 


Home Renovation 


PA9: 


Insurance 


PA10: Pa£ Cheques 


PA11: Income Tax 


PA12: Property Tax 


PA13: Util ities 



- s - « 



(CFJ Career Math Fundamentals 



CFi: Whole Numbers 

CF2: Decimals 

CF3: Fractions 

£r F 4 : MetricMeasurement 

CF5 : Formul ae 

CF6: Ra t j o a n d P report ion 

CF7 : Percentages 



(CAJ Career Math Applications 

CAi: Numerical Data 

CAE: - Sedmetry - Lines and Angl es 

CA3: Seometry - Circles and Polygons 

CA4: Plane Figures - Basic Measures 

CA5: Solid Figures - Basic Measures 

CA6 : Pythagorean Theorem 

CA7 : Right Tri angl e Tr i gonometry 

CAS: Geometric Construction 

CA9 : Profit and toss 

CA10: Simple and Compound interest 

CAI 1 : Discount arid Commission 

CAI 2: . Payroll : 

CA13 : Stati sti es 

CA14: Plane Figures - Linear arid Area Measurement 

CA15: Solid Figures - Surface Area arid Volume 

CA16 : Tri gonometry 

CA17: Advanced Constructions 

CA18: Advanced Interest arid Discount 

CA19: Compound Interest arid Annuities 
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(TF) Transfer Hath Fundamentals 

TF1 : Properties of the Number System 

IF2: Rational I Numbers and Exponents 

TF3 : Polynomial s 

TF4: LI near Equations 

TF5 : Cartes 1 an Graph 1 rig 

TF6 : Systems of Equations^ 

TF7: Quadratic Sentences 

(TF) Transfer Math Applications 

TA1: Polynomials and Rational Expressions 

TA2: Radical Expressions 

TA3 : Quadra ti c Sentences 

TA4: Systems of Equations 

TA5 : trigonometry -Basics 

TA6: Imaginary and Complex Numbers 

TA7 Cqnlcs ___ : ; 

TA8: Exponential and Logarithmic Functions 

TA9 : Poly noml al Functions and Graph i ng Technl ques 

TA10: .Sequences, Series and Binomial Theorem 

-tAil: Trigonometry - Advanced 
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ABE MATHEMATICS: CURRENT STATE AND FUTURE NEEDS 

Institutions throughout British Columbia offer instruction in 
mathematics in a variety of forms and at a number of levels. 
Mathematics represents a major component of most Adult Basic 
Education programs from Level 1 through Level 4 , eol 1 ege 
preparatory, arid adult secondary completion. Courses are 
offered at central campuses, at isolated satellites, arid 
through di stance 1 earni rig . They are often vailable both day 
and night, and for both full-time or part-time learners. 
Instruction may be by conventional classroom lecture/ 
demonstration methods , by individualized tutoring arid 
learning laboratories, by a self-paced, modjul ar method , or by 
these and other methods in combination. 

While a review of current course offerings in ABE mathematics 
revealed this diversity, it also discovered a need for 
definition and cl ari fi cation of the' common ground in the 
curriculum. A recurrent theme voiced by praeti ti oners was 
the need for a clearly defined, province-wide curriculum that 
would provide guidance in discussions arid decisions about 
course content, standards, certification, transfer of student 
credit, and general program arti cul atibri arid co-ordination; 

In its investigations into the current state arid future needs 
in ABE. mathemati cs , the development team were able to draw on 
the, experi ence and advice of three groups of practitioners. 
A broadly based advisory committee included representatives 
from colleges, school districts* and both the post-secondary 
arid schools departments of the Ministry of Education; Che 
advisory committee provided project guidelines and reviewed 
major drafts. A field review panel from seven colleges arid 
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a large school district program provided specific feedback oil 
curriculum content, especially regarding the arrays of 
learning tasks and resources. (The membership of these 
groups i s , shown in the Acknowl edgments sec J:i on of this 
guide). Also valuable were the suggestions of 15 
participants in an instructor' s workshop held in co-operation 
with the Adult Basic Education Association of British 
Columbia in March, 1983. 

Common to these discussions were several familiar curricular 
questions . 

* What should be the aim of ABE mathematics instruction? 

* What use is mathematics to the adult learner? 

* What topics should be included in an adult mathematics 
curri cul urn? 

* What is the~ most useful way to array these topics in a 
curriculum gjji de? * 

Summarized bel ovLare the broad answers to these questions, as 
the curricul unCWvel opment team interpreted them in the 
course of their work. 

What should be the aim of ABE mathematics instruction? 

A broad statement of aim can help set the overall direction 
of a curri cul urn revision effort. While it is a general 
statement, this aim is built around, six, key words: the 



know! edg e , _gjci 11 s - 9 and strategies that constitute the 
discipline, of mathematics, .and the personal , career ,- and 
transfer goals of the learners. Thus, the aim of the 
curricul urn is as follows: 

"to enable adult learners to acquire the mathematical 

knowledge, skill s , arid strategi es needed to attain 

personal or career goals and/or transfer to further 
education . - 

What us* Is mathematics to the adult learner? 

The value of any new learning (or refreshing the memory of 
past learning and experience) i n an adult education eontext 
is capable of almost infinite, and very individual, 
variation. A group of 30 adult learners could readily attest 
to well over 30 different uses that mathematics might have 
: for them. Yet a curriculum developer seeks to categorize 
these actual or potential uses in some way to guide 
curriculum design. If the design and content directly 
reflect adult learning needs, then the resulting curriculum 
will likely display the char&cteri sties of adult interest, 
relevance, practicality, challenge, and flexibility; 

The approach taken in several eurrent provincial curriculum 
development projects (including the ABE English and 
Communications Curriculum Guide , the ABE Science Curriculum 
Gui de , and the (ESL) English for Work guide once again proved 
to be a useful organizer. The approach is outlined in a' 
working paper on curriculum development in ABE (B.C. Ministry 
of Education, 1983) , which, analyzes adult learning needs in 
the eontext of six societal roles. 
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These are the roles defined for the purpose of curriculum 
development and design. 

Family Member 
Consumer 

Community Member 
Citizen \ 
Worker ._ 
Learner 



In each of these life roles, adults continually face a range 
of developmental tasks , often looking to the education ; 
systems for learning opportunities. Their expressed learning 
needs reflect not only their own interests, but also the 
changing expectations* of society- ; 

The role of learner is particularly critical. It may serve _ 
as an adjunct to one of the other roles; moreover , It may 
also set the context for ah individual's fundamental desire 
for personal growth and intellectual development, 
independently of other social role expectations'. 

For the purposes of this curriculum guide, it was found 
practical to consolidate the learner goals into three 
categories. 

Personal: Ac qui re the competence 1n mathematics _-_ • 

requi red f or persdnal_use_1 n_the_soc 1 etal rol I es of f ami ly 
member , consumer , community member, and citizen. 

Cafi¥FpA^ in mathematics requi red 

for career use in the societal _roJ es^ rel ated to work. 

Transfer: Acquire the competence In mathematics 

requi red for transfer to f UrtHer educatl brial study in the 

societal role of lifelong learner. 

These three learner goals provided a key dimension in the 
structuring of the topics and learning tasks subsequently 
selected for inclusion in this draft of the guide. 



What topics should be included in an adult mathematics 
curriculum? 

A number of recent studies in British Columbia, as well as a 
series of federal Canadian studies and a major United States 
ABE project, provided a rich base of information oh potential 
mathematics content and ways it might be organized. The B C . 
studies were those reported by Starr Owen {1979} and Paul 
Grinder (1983) . ^ 

Owen identified the mathematics and science knowledge and~ 
skills required by adult students prior to entering, trades 
training at the Vancouver Vocational Institute.. Grinder 
surveyed in detail the nfathematics competence considered 
prerequisite to vocational programs at Cariboo, East 
Kootenay^ Okanagan and. Sel ki rk Colleges. He also determined 
what skills were actually taught or reviewed in tije^ various 
vocational programs themselves. 



in a seriesof federal government studies* Arthur Smith 
(Canada Employment and Immi gratton Commission, 1978) sought 
to define those 'generic 1 skills that were the common 
requirements of occupations in Canada. 

In contrast to the .foregoing research that foeussed primarily 
oh the roles of the .adul t as workers or learners, the Adult 
Performance Level study, in the United States (liortheutt, 
1975) identified specific computational skills and problem- 
solving strategies needed by adults seeking to function 
effectively arid i ndependently as consumers , communi ty 
members, and citiiens. 
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Essential also to the devel oprtl^ritr of this guide were two key 
documents of the Schools Department of the Ministry of 
Education* the current Mathematics Years 1-12 Curricul urn 
Qui de (1978), and the extensive repqrt on the^ present state 
and future directions of the schools curricul urn described in 
the im. Mathematics Assessment 1981 . 9 '■ 

The resulting topics of study, subsequently expanded into 
specific learning tasks, are summarized on pages 8 to* 16 and 
provided^ in detail in Part 3 of this guide. 

What Is the most useful way to array these topics 1n a 
curriculum gufde? - 

The major decision made; in response especial ly to requests 
from ' the field for scope and f 1 exi bi 1 i ty , - was to adopt a 
'building-blocks 1 approach to curriculum design. The topics 
and component tasks were categorized, first, according to 
learner goal , arid then established as either 1 fundamental 1 or 
* 'application 1 . This organizing framework arid a useful 
overview of the whole curriculum guide are presented in 
graphic form on page 6. 

It merits repeating that this guide represents an 
-intermediate stage in what should be a continuing cycle of 
curriculum development arid revision. Of all periods df^the~ 
h7 Vro>^y--afa d u 1 1 education, the current era is the one least 
amenable to c^r^^ulj^set in stone. 
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DESIGN OF PROGRAMS AND COURSES 

~-_ - - ' /" 1 * i 

This section bail fries an approach to tbe design of programs 
and courses that .may be a useful point of departure for" 
instructors or departments as they review their mathematics 
curriculum. First,, some terms commonly used (and frequently 
confused) in curriculum planning are defined. Then a 
simplified program design model is presented and explained. 
The section; is followed by a number of representative course 
designs, which together might constitute the core of a 
department's mathematics program. 

... * 

Definitions ' . 

The foil owing, definitions are largely de~ri-ved from Pratt 
(1980), and Good (1973) . Practitioners seeking further 
professional background knowledge and specific procedures for 
curriculum design and development Will find David Pratt's 
basic text^a rich source of ideas." ' * 



Resign: a deliberate process of devising, planning, and 
selecting the elements, techniques, and procedures that 
constitute some object or endeavor . 

Curriculum: an organized set of formal edjjcati ona'1 
i in tent i oris . ■ , ; . 

Program: a set of courses designed to meet the stated aim of 
a curr i cul urn u 

Course: a set of topics that have been determined to meet 
the goal s of learners 



Topic : a major subdi vi sion o of a course f qr the purpose of 
integrated study; synonym -for a unit of study, or a 
theme y 

Learning Task: a descripti on of what a person should be able 
to do* as_a res ul t of learning; synorfym for learning 
ob j ective 



T 



A Simplified Program Design 5 Model 

The following model of program (or course)" design is 
presented as one approach that a department* or even an - 
individual- instructor, might adopt to work through the steps 
of the planning process. It consists of four steps. 



3 



WHO? | 




WHAT? 




HOW? 




»■ 



FEEDBACK 



) * 



Step 1 



!H0? 



Establish who is going to receive 3 i nstruction and who 1s 
going to provi de 1 nstruction . 

1.1 Who are the 1 earners? Consider information such, as the 
following: o 



r 



Age range arid six distribution of the learners 
note any predominant groups. ; 
Career expectations. What are learners* career 
goals? Will they change? * 
Motivation factors* Why has each learner enrolled? 
What type of sponsorship or financial assistance has 
been inade available? 
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* Further training opportunities. What is available 
for learners when they have met their i itimedi ate goals 
i h mathematics? 

* Preferred learning styles of students. 
Previous experience of learners, including any type 
of learning endeavors. 

1:2 Who will provide instruction? Consider i nf ormation such 
as the f bl 1 owi ng : 

* Background and experience of instructors in 
mathemati cs teach 1 ng . 

* Preferred teaching methods and styles of 
instructors . 

* Background -and experience of instructors in adult 
education. < 

* Potential for using other human resources, such as 
markers, aides, or volunteers. 

Step 2: WHAT? 1 

2.1 Establish the aim of the mathematics program and the 
dominant learner goals. Any modifications and 

0> "_ __ 

departures^ from those articulated in the curriculum 
; guide should b§ nfcted and a consensus established among 
those ^prbvi di hg instruction. 

■ % • : ' • 

2.2 Determi ne what sel ectlohs of topi cs best meet the goals 
of learners and what is the best way to organize these 
topics into courses. . 
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Step 3: R0W? 



Establish how tha courses are to be offered, considering key 
variables such as the. fol lowing: 

* Location , time, and cost; 

* Class size { or 1 earner- i nstructor ratio; 

* Del i very method; 

* Leafcriirig resources; 

* Professional resources; 

* Student placement or course selection procedures; 

* Assessment of student progress; 

* Course completion or certification criteria; 

* Instructor evaluation;. 

* Course and program evaluation; 

* Curriciii urn revi si on process • 



The process of program and course design is a critical 
element in^the effective delivery of adult basic education. 
Time arid .resources invested in that planning process, 
however, frequently provide a worthwhile rate of return, even 
in the short term, ^ • 



Step 4: FEEDBACK 

Establish a system to monitor continuously key aspects of the 
l^^gra-eL, such as" the following: 

* Needs of learners and how they are being met; 

* Reliability and validity of the student placement 
procedure ; ; 

Success of completing s^t^dents at the next level of 
study; -#* 

Potential and actual, performance of i instructors ; 
Rel evance of curricul urn topics; 
Effective use of all instructional resources. 




REPRESENTATIVE COURSE DESIGNS 

This seeti on presents some representative course designs. 
They have been developed to Illustrate several ways this 
curricul urn guide may be used in course planning. Each course 
design includes a title and brief descriptions of purpose,, 
context, prerequi si tes , i ear hi rig topi cs , instructional 
method, eval uati on and grading, and resources . 

Three examples of courses are provided, one corresponding to 
eaeh of the three learner goals defined earlier in this 
curriculum guide (see page 7). 

Example 1 is "Mathematics for Personal Use" (Personal Goal); 
Example 2 is "Mathematics for Career Use - ABE Levil 3" 
{ Career Goal ) ; 

Example 3 is "Mathematics 12 for Adults" (Transfer Goal). 

It is expected that the program arti cul a ti on process will 
yield additional representative course designs. Meanwhile, 
the following outlines will provide a model iTrrd^-^fr ante work 
for further development both within i risti tuti oris^rid between 
providers of ABE programs across the province. ' - 
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Example 1: MATHEMATICS FOR PERSONAL USE 

(Learner Goal: Personal) 

Purpose 

Th 1s course wi 1 1 provide adiil ts wi th the opportuni ty to 
develop knowledge and skills of immediate use to them in 
their daily livesi 

On completion of the course, participants will be able to: 

* show that they have mastered the skills of computation 
most often required of adults in society; and 

* apply their mathematical knowledge and skills to practical 
problems in which they are particularly interested* such 
as household budgeting, home buying, etc. 

\ " 

Context 

Skill in working with numbers is becoming increasingly 
important in society, especially as more technology is 
Introduced. In particular, an . Individual 1 s ability to handle 
major and minor changes in personal and family income or 
expenditure can have a direct effect on daily life. For most 
adults, therefore, it is essential to have a basic competence 
with numbers and how to use them to understand and solve 
probl ems . 

This is a non-credit, self-improvement course-. Adults who 
are seeking careers in which mathematics has limited 
application may also find it valuable. 

Prerequisites 

Some knowledge of the base 10 number system, whole numbers, 
fractions, and decimals is heeded. Students should have a 
basic reading ability. 



Learning Topics 



Sufficient knowledge and skill in the 
following topics to be able to apply them to practical 
personal si tuations. 



PFi 
PF2 
PF3 
PJA 
PF5 
PF6 
PF7 



Whole Numbers 
Decimal s 
Fractions 

Metri e Measurement 
Percentages 

Tables; Graphs and Charts 
Calculators 



(See pages 35 to 41 for specific 1 earni ng tasks • ) 

Appl ications: Applications of mathematics to selected topics 
of personal interest and need. Participants will choose 
topics from the foil owing. 

PA1: Bank Accounts 

PA2: Budget 

PA3: Cash Transactions 

PA4: Consumer Credit 

PA5: Housing 

PA6,: Travel 

PA7 : Transporta ti on 

PA8 : Home Renovation 

PA9: Insurance 

PA10: Pay Cheques 

PA11: Income Tax 

PA12 : Property Tax 

PA13: Utilities 

{See pages 42 to 54 for specific learning tasks. ) 
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Instructional Method 



This course will be an individualized one- The study units 
will feature self-paced mastery learning with tutorial help 
as required. Self-tests will be available to help learners 
decide which topics and tasks they need to study or review. 
Each topic will be mastered to the learner's satisfaction 
before the next one is begun.; Study groups will be set up 
and co-operation between students encouraged. Provision will 
be made for people who want to work faster or more slowly. 

Evaluation and Grading 

Evaluation of learning will be based on a combination of 
mastery tests (for fundamentals units) and sel f-assessment 



be purchased or borrowed. The following, texts will also be 
made available. 

Barker* Ari thmetic . 

Bolster, Mathematics in Life . 

Enns , ABE Mathematics 2 . 

Newton, Consumer and Career Mathematics. 



(for applications units). 




Resources 



Instructors have developed i ndi vi dual study units that may 
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Example 2: 



MATHEMATICS FOR CAREER PREPARATION - 
ABE LEVEL 3 (Learner Goal: Career) 



Pu rpose - 

This course is designed to provide adults with the 
opportuni ty to devel op the know! edge and ski 1 1 s re qui red for 
entry into contemporary career, trade, vocational , ; technical 
and other training programs. 

Context 

The availability of relevant education and training is a 
critical factor in the economic well-being of a community, 
region, or nation. Likewise, access to training 
opportunities is essential for adults faced with an 
accelerating rate of technological and social change. Most 
people will have to retrain at least once during their 
working life. This course is designed for those adults who 
wish to train for a new career but who first need to develop 
or improve necessary mathematical skills. A grade 10 
equivalency certificate is also available bri completion of a 
specific number of course units ( see. / Appl i ca ti ons 1 in this 
examp 1 e) . 

Prerequi si tes 

The prerequisites for this course are knowledge and skills in 
basic arithmetic: sufficient reading ability to stud> from 
standard mathematics texts* such as those listed in this 
example (see 1 Resources 1 ) . For many adults, the fundamental s 
of whole numbers, decimals, fractions, and percentages ean 
often be recalled with the aid of a brief review unit. 

Learning Topics 

, . 0 

•v 

Fundamental s : The following topics, each one a separate study 
unit, review the knowledge and skills required for any career 
application. 
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CFi 
CTF2 
CF3 
CF4 
CFS 
6F6 
CF7 



Whole Numbers 
Decimal s 
Fracti ons 

Metric Measurement 
Formal ae 

Ratio and Proportion 
Percentage 



Appl ica tian^s : Students will choose appl i cations of 
mathematics in a number of areas relevant to their career 
interest. This selection should be guided by the specific 
requi remen ts for entry to particular trai hi rig programs . 
Thus , the. number arid selection will vary between students. 
Two sample course outl i ries are provided in this example 
(Sample Selection 1 t arid 2). 

It should also be noted th a4^ for this institution, a minimum 
of 8 units (including at least 5 applications units) are 
required for a Grade 10 equivalency certificate . 

ATI students select applications topics from this list. 

■ - - - _ b - 

CA1: Numerical fla.ta : « 

CA2: Geometry -'I'iries arid Angles 

CA3 : Geometry - Circles arid Polygons 

CA4: Plane Figures - Basic Measures 

CA5 : So] i d f i gli res _ - B as i c Measures 

CA6 : Pythagorean Theorem 

CA7 : Ri ght Tri angl e Tri gonometry 

CA8: Geometric Constructi on 

CA9: Profit and Loss 

CA1J: Simple and Compound Interest 

CA11: Discount and Commission 

CA12: Payroll 

e Selection 1: Career Goal - Of fi ce Admi ni strati oil 



Fundamental s: Topics CFI through CF7 

Appl i cat i ons : CA1 Numeri cal Data 

CA9 Profit and Loss 
C Aid Simple and Compound I iterest 
CA11 Discount and Commisrion 
CA12 Payroll 
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Sample Selection 2: °Career Goal - Carpentry 
Fundamentals: Topics GF1 through CF7 

Appl i cat i oris : EAi Numeri cal Da ta 

CA2 Geometry - Lines arid Angles 

CA3 Geometry - Circles and Polygons 

CA4 Plane Figures - Basic Measures 

CA5 Sol i dTi gures_- Basic Measures 

CA6 Pythagorean Theorem 

CA7 Ri ght_ Angl e Triangle 

CA8 Geometr i c Construction 



Instructional Method 

This course will be an individualized one,. The study units 
wil 1 feature self-paced, mastery learning with tutorial help 
as required. Sei f-testS wil 1 be available to help learners 
decide which topics aird tasks they need to study or review. 
Each topic Will be mastered to the learner's satisfaction 
before the next one is begun. Study groups will be set up 
arid co-operation between students encouraged - Provision will 
be made for people who want to work faster or more slowly. 

Evaluation arid Grading 



Evaluation of learning is based on performance ori criterion- 
referenced tests taken at the end- of each unit of study. 
Within each unit* students may also assess their progress 
with sel f-scored tests . Final grades are acx umul ated from 
unjt tests. There is no final exami nati on . A course 
completion certificate will list specific topics mastered. 

Resources 

Basic Texts (available on loan or may be purchased) 

Boyce , Mathematics for Technical and Vocati onal Students . 
Newton , C onsumer _ and ^Career Mathematics , " 
Rogers Mathematics for Trade and I nduTtri al Occupations . 
(Awaiting publication, 1984) ABE Mathematics 3 , 

Suppl ementary Texts' (available in 1 ab arid resource centre J 

Be i ssel 1 e , Using Mathematics in Business. 
Carman, Mathematics for the Trades . 

Enns , AgE Mathematics ~7T . « 
VAST 3 Mathematics . 
VAST 4 Mathematics . 
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Example 3: MATHEMATICS 12 FOR ADULTS 

(Learner Goal : Transfer) _- 

- * 

Purpose 

This course is parallel to the Grade 12 survey course in the 
provincial schools curriculum guide Mathematics 1-12 (1978). 
It is specified as prerequisite for a number of post- 
secondary college and^insti tute programs; 

Context 

Many adults wjio plan to transfer from the adult basic 
education program to a university degree, technology 
diploma, or similar program will require a thorough 
background and appropriate certification in mathematics at 
the, level out! i ned bel ow. Emphasis, therefore, will 
be on a sound understanding of mathematical concepts, theory 
and preparation for further study, especially in a scientific 
of technological field. " 

Prerequisites 

Prerequisites include Mathematics 11 of equivalents or 
demonstration of appropriate level of knowledge and skill on 
a placement test. 

Learning Topics 

The course is divided ijito two parts, 'Review 1 and 
'Extension 1 . All topics are selected from the Transfer 
Applications section of the guide (see pages 93 to 161). 

Rev i ew 

TA1 : e Polynomials and Rational Expressions 
IA2 : Radical Expressions 
TA3: Quadratic Sentences 
TA4 : Systems of Equations 
TA5: Trigonometry: Basics 
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Extensions 



TA6 : Imaginary and Complex Numbers 

IA7 : Co hi cs 

TA8 : Exponential and Logari thmic Furieti 6ns 

TA9: Polynomial Functions arid Graphing Techniques 

TA10: Sequences, Series, and Binomial Theorem 

TA11: Trigonometry- Advanced 

Instructional Methods 

The: course will be conducted on a lecture and demonstration 
basis. In addition, small groups will be established to work 
as study teams. These teams will meet once a week to discuss 
areas of common interest and to share ideas. Each team will 
prepare a report on a special project (a particularly 
interesting application of mathematics to a current topic) . 

Evaluation arid Grading 

Study of each topic will be followed by a comprehensive test. 
Results will provide feedback to the learner on those topics 
that have been mastered and those that require additional 
study , 

Gradi ng will be based on a final exami ria ti bri arid a speci al 
prdject. The final examination will be worth 80%, and the 
special project Will be worth 20$ of the final grade. Letter 
grades will be assigned as follows: 

A 86% - 100% 

B 76% - 85% 

C 66% - 75% 

D 60% - 65% 

F , BeloW 60%. 

Resources ^ 

Basi c Text 

Keedy , Al gebra and Trigonometry . 
Supplementary Text 

D o 1 c i a n i , Al gebra and Trigonometry : Book 2 . 



MATHEMATICS FOR PERSONAL USE 

QuicR Index of Learning Tasks and Resources 

Page 

(PF) Personal Hath Fundamentals 

PF1: Whole Numbers ' ' 36 

PF2 : Decimal s 3; 

PF3: Fractions 38 

PF4 : Metri c Measurement 39 

PF5: Percentages^ 40 

PF6: Tables, Graphs, and Charts 41 

PF7: Calculators 0 42 

(PA) Personal Math Applications^ 

PA1: Bank Accounts - 43 

PA2: Budget D 44 

PA3: Cash Transactions v 45 

PA4 : Consumer Credit * - 46 

PA5: Housing 47 

PA6 : Travel 48 

PA7 : Transportation 49 

PA8 : Home Renovation 50 

PA9: Insurance 51 

PA10: Pay Cheques 52 

PA11: income Tax 53 

PA12:: Property Tax 54 

PAIS: Utilities , 55 
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PERSONAL MATR FUNDAMENTALS 
Personal Math Fundamental s I: Whole Numbers • 

Tasks 

PFl .1 Add whole numbers* using a calculator to verify 
answers . 



PF£%2 Subtract whole numbers', using a calculator to verify 
answers. _ 



PF1.3 Read arfd vrite whole numbers to the bi 1 l^ons pi ace , 
and reco^iize truncated ways of writing Jarg : e 
numbers (t.g.r 2 billion, 45 million). 



PFl. 4 Multiply whole numbers with a maximum of 3 digits in 
the multiplier, using a calculator* to varify 
answers . - 



PFl .5 Divide whole numbers with a maximum of three dibits 
in the divisor, usitjg a calculator to verify * 
answers. 

PFl. ,6 Round off whole numbers to the nearest ten, hundred, 
thousand, hundred thousand, and million. 

PF1.7 find an average. *' 



PFl. 8 Solve basic problems by writing arithmetic 
sentences, applying a consistent strategy. 

Resources * 

Bark^T^ Arithmetic : Chapter 1; - 

Bolster, Mathematics in Life: Chapters 4-3. 

EnnSi ABE Mathem atics 2 : Units i-4. 

Novik, Arithmetic : Chapters ,1-2. 

VAST 3 Mathematics: Unit is 0 



, Personal Matfi Fundamentals 2: Decimals 

_ . ~ * 

Tasks 

PF2.1 Add decim/al s, with concentration orumoney arid 

measurement, using a calculator to verify Sriswers. 

PF2.2 Subtract decimals, with concentration on money and 
measurement, using a calculator to verify answers. 

* . 

PF2.3 Read arid write decimal numbers appropriate to 
per serial use . 

PF2.4 Round off -decimal numbers to the ten- thousandths 
place, using mainly examples of money and 
measurement. 

PF2.5 Mul tiply decimal s as appropri ate to personal 
situations, using a calculator. \ 

PF2.6 Divide decimals as appropriate to personal 
si tuati ons , using a cal cul ator.^r^ 

PF2.7 Solve basic problems involving decimalsby writing 
arithmetic sentences , applying a consistent 
strategy . 

Resources 

Barker, Ari thmetic: Chapter 4; 

Bol ster , Mathematics in Life : Chapters 4-5 . 

Enns , ABE Mathematics 2 : Units 7-8 . 

Novak, Ari thmetic: Chepter 4. 

VAST 3 Mathematics? Unit 3. 



Personal Math Fundamentals 3: Fractions 

Tasks 

PF3.1 Read and write fractions with denominators of 1* 2, 
3, A, 5 , 8,10, 16, 20, 25, 32, 50, and 100. 

PF3.1.1 Identify a fractional number 

* as a part of a whole number ; 

* as a part of a set; 

* as a comparison of two numbers by division; 

* as one with a numerator and a denominator. 

PF3 . 1 .2 Identl fy common, proper, Improper, and 
mi xed f ractl ons . 

PF3.1.3 Change mixed numbers to Improper fractions. 

PF3.2 Reduce fractions to their lowest terms. 

PF3.3 Find. the product of two or more commonly used 
fractions or mixed numbers. 



PF3.4 Find the quotient of two commonly used fractions or 
mi xed numbers . 

PF3.5 Write eguivalent fractions for numbers having common 

application (e;g; 1/10 = 10/100; 374 = 75/100) . 

PF3.6 Find the sum of two or more commonly used fractions 
or mixed numbers; 

PF3;7 Find the difference between two commonly used 
fractions or mixed numbers . 

PF3 ;8 Convert commonly used fractions to decimals, and 

vice versa. i 

PF3.9 Solve practical problems by writing arithmetic 

sentences involving fractions, applying a consistent 
strategy. 

Resources - 

Barker, Arithmetic : Chapter 3. 

Bolster, Mathematics in Ufe : Chapters 7-8. 

Enns, ABE M athematic s 2 : Units 5-6. 

Novak, Arithmetic : Chapter 3; 

VAST 3 Mathematics : Unit 2, 0 
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Personal Math Fundamentals 4: Metric Measurement 

tasks 

PF4;1 Identify commonly used SI units of linear 

measurement* mass and capacity, their prefixes and 
abbrevl ations . 

PF4 .2 Change commonly used metric units of one 

denomination to units of another denomination 
(e.g., change 1.5 L to 1500 mL). 

PF4.3 Measure and calculate the linear dimensions of 

common geometric figures, such as the rectangle, 
square, and triangle. 

PF4.4 Measure and calculate the linear dimensions of the 
circle such as the radius, diameter, and 
cl rcumf erence . 7y ' 

PF4.5 Measure and calculate common examples of mass 
(weight) ; 

* 

PF4.6 Measure and calculate common examples of capacity 
(1 1qu1d measure) ; 

PF4.7 Solve practical problems 1ri metric measurement. 



Barker, Arithmetic : Chapter 1. 

Bolster, Mathematics In tttk i Chapter 6; - 
Newton, Consumer and Career Mathe matics : Chapter 3. 
Novak, AH thmeAic : Chapter 7. 
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Personal Hath Fundamental s 5: Percentages 

-Tasks 

PF5.1 Read and write commonly used percentages; 

PF5.2 Change commonly used percentages 1 nto decimals and 
vice versa* using a calculator. 

PF5.3 Find what percentage one number Is of another number 
(e .g. j 28 1s what percent of 35?) , using a 
calculator. 

PF5.4 Find a percentage of a number (e.g-, find 18% of 
4.85) using a calculator. 

PF5.5 Solve practical problems using percent operatl bhs 
Including rate and amount of increase (e.g. , mark- 
up* taxes, sal ary Increase, commission, simple 
interest) ; rate and amount of decrease (e.g. , 
discount , depreci ation, pay-cheque deductions) . A 
consistent strategy will be used to determine a 
solution, and calculator employed for computation- 
and veri fi cation . 

Resources 

Barker, Ari thmetic : Chapter 6 . . - 4 
Bolster/, Mathema tics in Life: Chapter 11. 
Enns, ABE Math ematics 2: Units 9-10. 

Novak, Ari t hmetic : Chapter 6; . 

VAST 3 Mathematics: "Unit 5 . 
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Tasks 
PF6 .1 

PF6.2 

• PF6.3 
PF6.4 
PF6.5 

PF6.6 
PF6 .7 
PF6.8 

PF6 .9 



Math Fundamental s 6: Tables; Graphs, and Charts 



Recognize the value of representing and i nterpreti ng 
mathematical data by tables, graphs, or charts. 

List and categorize instances where tables, graphs, 
and charts may be used effectively to store , 
display, or retrieve information (e.g., maps, square 
root tables, income tax tables, hei ght/wei ght 
charts) . 

Read, specified data J[rom line graphs, bar graphs, 
circle graphs , and Dictographs. 

Draw line graphs and bar graphs representing a set 
of given data. 

Calculate percent of the whole for a given set of 
appropri ate data , and draw a ci rcl e graph based on 
the data. 

Use map co-ordinates to 1 ocate poi nts on various 
maps, e.g., city street maps , provinci al road maps. 

Use tbe scale of maps to estimate di stances between 
places. 

Recognize that information di spl ayed graphi cal ly may 
be intentionally or uni ntenti onal ly distorted by use 
of different scales. 

Di sti ngui sh between (a) graphs that show a causal 
relationship (e.g. » electrical resistance of a wire 
in relation to Its diameter), and (b) graphs that 
indicate no causal relationship (e.g., change of 
population over a peri od of time) . 



Resources 



Bbl 




Chapter 12. 




Mathematics : Chapters 3" and 9. 



VAST 3 Mathematics: Unit 9 . 



Personal Hath FundaSintal s 7: Calculators 

Tasks ~ : - 

PF7 .1 Select a calculator with features appropriate to 

personal needs (e.g., special function keys, metric 
conversion, printing capability). . 

PF7.2 Use a calculator to add k subtract, multiply, and 
divide whole numbers and decimals. 

PF7i3 Use a calculator to convert any common fraction to a 
decimal fraction , recognizing that many decimal 
fractions must.be approximate values. 

PF7 .4 Use a calculator with percentage: 

PF7.4.1 Find n% of a given number, 
(e.g. , 7% of $19.95) 

PF7.4.2 Compare to quantities by percentage; 
(e.g., 25 is n% of 95V 

PF7.4.3 Find the total of a purchase using 160% + 
n% (e.g-i sales tax on item is 7% 
cost of item is $19 .95 
total cost = 107%. x $19.95) . 

PF7.5 Appreciate that a calculator can save a great deal 
of time and effort if used appropriately 

Resources 

EI6 specific resource references are cited for this topic. 
Each calculator may vary slightly in operating procedure and 
j_ capability. Many recent texts include calculator exercises. 

NOTE: It 1s recommended that the calculator be used as a 
tool for learning throughout the mathematics 
curriculum. Applications may be introduced at many 
appropriate ints within most units of study. 
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PERSONAL MATH APPLICATIONS 
Personal Math Applications i: Bank Accounts 
Tasks 

PA1.1 Explain and compare the main features, advantages 
^^disadvantages of various bank accounts (e.g. * 
<hequ1ng, savings, dally Interest)/ 

PA1.2 Prepare deposit slips for a variety of bank 
accounts. 

PA1.3 Write cheques or withdrawal forms as appropM ate to 
r an account . ; 

PA1.4 Apply fundamental arithmetic required for completion 
of deposit slips, chequebook balances, bank 
reconcll 1 at1 ons , and Interest payments. 

Resources 

Bolster, Mathematics In Life : Chapter 4. 

Newton, Consumer and Career Mathematics : Chapter. 5. 

VAST 3 Mathematics: Unit 6. 
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Personal Math Applications 2 : Budget 

Tasks 

PA2.1 'Distinguish the general categories of personal or 
f anil ly Income (e.g., wages , dividends , family 
al 1 owance) . 

PA2.2 Distinguish the general categories of expenditure in 
a family or personal budget (e.g., Housing, 
utilities, health, clothing, food, transpbrtati oh , 
emergencies) . 

;PA2;3 Demonstrate at least one method of preparing a 
budget. 

PA2.4 Solve problems relating to budget preparation, 

management , and analysis. (See also PA4: Consumer 
Credit) . 

PA2.5 Prepare. budgets for different levels of Income and 
personal or family heeds . 

Resources 

Newton, Consumer and Career Mathematics : Chapter 18. 
VAST 3 Mathematics: Unit 6. 
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Personal Hath Applications 3: Cash transactions 

Tasks : \' 

PA3.1 Find the cost of \n* units of a commodity when the 
price of °one unit Is known. 

PA3.2 F1 nd the price of one unit of a commodity when the 
cost of 1 n 1 units is known. 

PA3.3 Determine the price per given unit of a commodity 
when the commodity is sqI d in different sized 
packages . 

PA3.4 Verify a sales slip that includes more than one Item 
and sales tax at the current rate. 

PA3.5 Calculate the total cost of a major article (e.g., 
appliance t^automobi 1 e) after sales tax 1s 
appl led. - 

PA3.6 Determine the amount of discount and/or the net 

price when the list price and rate of discount are 
known . 

PA3.7 Determine the rate of discount when the list price 
and the amount of a discount are known. 

PA3.8 Determine the amount of discount and the rate of 
discount when list price and reduced price are 
known. 

PA?. 9 Compare value between two discounts when the list 
prices and discounts vary. 

Resources 

Bolster, Mathematics in Life : Chapters 2, 3, 4, 10, and 11. 
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Personal Math Applications 4: Consumer Credit 

Tasks 

PA4 .1 Describe various types of credit pi ans ( e. g- , open 
accounts, revolving credit, Installment credit). 

PA4 .2 List the various sources of c^edi t ( e . g., banks , 
credit unions, loan companies, credit card 
companies) . 

PA4.3 Fill out an appl i cati on - f or credit. 

PA4.4 Explain the meaning of terms such as consumer 
credit^ credit rating , credit check, credit 
reference, etc. 

PA4.5 Identify types of credit charges and apply 

mathematical skills to yeri fy charges ( e .g . , f 1 at 
sum, percentage , monthly rate, charge on unpaid 
bal ance) . 

PA4.6 Identify and describe factors affecting credit 
costs, and apply mathematical skills to compute 
costs {e.g. , servi ce charge, rate of i rite rest, 1 ban 
insurance, amount borrowed). \ 

PA4.7 Explain the bppbrtiinl ti es arid problems associated 
with consumer use of eredit. 

Resources \ 

Boisselle, Using MajfeJmma-tics An Business : Chapter 10. 

Bolster, Mathematics 1ri Life : Chapter 11. 

Newton, Consumer arid Career Mathematics: Chapter 6. 



YASI-3_ Mathematics: Unit 6. 



Personal Hath Applications 5: Housing 

Tasks * 

PA5.1 List and • expl a1 ri factors that should be considered 
before buying a home (e.g., 1 ength of stay in a 
community, financing, location, nearness to 
school s) . 

PA5.2 List and explain costs connected with buying or 

selling a home (e.g., real estate fees, legal fees, 
mortgage types and influence <jf rates, taxes). 

PA5 . 3 List and explain costs associated with owning a home 
. (e.g., repai rs § / : upkeep fl uti 1 i ties , taxes , 
-Insurance)- 

PAS. 4 Solve problems related to hojfe ownership (e.g., 

compute ownership costs* use amorti zation tables) . 

PA5.5 List and explain costs associated with renting a 

home (e.g. utilities, insurance * damage deposits). 

PA5.6 Solve problems relating to utilities. (See also PA 
13: Utilities) 

PA5.7 Compare the relative costs of buying a home and 
renting accommodation. 

Resources 

Bbisselle, Using M a themati cs- i-n_ Business : Chapter 10. 
Newton , Consumer and Career Mathematics : Chapters 10-12. 
VAST 3 Mathematics: Unit 6. 
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Personal Hath Appl 1cat1ons 6: Travel 



Use arithmetic skills to determine component and 
total costs of a real (or hypothetical) trip between 
any two .points . - 

Solve problems relating to travel by railroad, bus_,_ 
pi lane or prl vate automobl 1 e { e . g . A compare costs and 
.time, compute average speed, use timetables). 

Use arithmetic skills to determine best means of 

travel for variousbuslness pr pleasure trips, 

taking Into account factors such as time, distance, 
purpose, and cost. 

Convert Canadian doll lars Into foreign currency by 
using appropriate exchange rate tables from a 
newspaper. 

Resources 

Bolster* Mathematics 1n Life : Chapters i and 10. 
Newton, Consumer "and Career Hat hem t at1 c i: Chapter 9. 



Tasks 
P A6 . 1 

PA6.2 

PA6 .3 

PA6 .4 
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Personal Math Applications 7: Transportation 

Tasks 

_■_*._.__ _ ... O . - - - 

PA7.1 List and explain advantages and disadvantages of 
buying a new or used Vehicle. 

PA7.2 List and expl ai n i tents to consider when buying a new 
or used vehicle (e.g. , size, extras, financing^ 
operating costs). 

PA7.3 List and explain factors that affect selling price 
of a new or used vehi cl e { e , g . , mark up, 
depreciation, sales commission, mileage, previous 
<ownershi p j . 

PA7.4 List and calculate costs of purchasing a hew or used 
vehicle (e.g., insurance* interest charges, 
operating costs, repairs). 

PA7.5 Compare relative dollar value of purchasing a hew 
and used vehi cl e. 



Resources 

Newton, Consumer and Career Mathematics : Chapters 7 and 8. 
VAST 3 Mathematics: Unit 6. 
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Personal Math Applications 8: Home Renovation 



Ta^ks 
PA8.T 



Measure accurately, using tape, or earpenter rule, t< 
determine needed Information 1n appropriate Uhl ts'i 
* Je.g., linear measure for a fence; square measure 

for carpet, paint or wallpaper; eublc measure for 
heating) . 

PA8.2 Draw to scale apprbpr i ate d1 agram of proposed 
renovations (e.g., floor plan for purchase of 
carpet) . 

PA8.3 Estimate costs of fenbvatldns based on materials* 
time, and 1 abor- 5 

PA8.4 Determine the most economical way to f 1 nance a 

renovation plan, applying principles of cash and 
credit purchases. 

PA8 .5 Make a detailed pi an for real (or hypothetical ) 

- renovations, i ncl ud1 ng° 1 1 st of materials, estimates 
of all costs, and a edmpl ete " time pi an . 

Resources 

Newton, Consumer ahd.Eareer Mathematics: Chapter 7. 
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Personal Math Applications 9: insurance 
' Tasks • ; 

PA9.1 Explain, with examples, the concept of insurance as 
a method of providing protection against losses 
incurred as a result of death, accident * damage ; 
unemployment, etc. 

PA9.2 List and explain factors involved in planning 

Insurance coverage (e:g: , selection of risks to 
cover, determining amount of insurance needed, 
af f ordabi 1 i ty of premiums); 

PA9.3 Understand and explain information contained in 
common insurance pol i ci es ( e ; g . , coverage, 
exclusions^ deductible benefits, premium amount, 
term of pol icy) . 

PA9.4 Explain different types of insurance (e.g., term 
1 if e , whole life, property in sura nce 3 auto 
insurance^ disability insurance, unemployment 
i n sura rice ) . 



PA9.5 Solve problems involving the purchase of insurance 
in real (or hypothetical) situations; 

Resources 

Newton, Consumer and Career Mathematics : Chapter 5; 
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Personal Math Applications 10: Pay Cheques 
Tasks 

Explain, with examples, the di fferences between 
gross pay and take-home pay. 



PA10.1 
PA10.2 

PA10.3 
PA10.4 

PAID. 5 

PA10.S 



Identify on a typical payroll stub the various 
deductions from gross pay (e.g. , income tax, CPP , 
UIC^ union dues, medical plans* pension), and 
explain how they are calculated or determined. 

Compute take-home pay when given hourly wage rate 
hours worked , arid deducti ons . 

Identi fy possible vol unta ry deductions, and 

establ ish personal criteria for deci si ons about 
them. 

Compute wages and 1 ncome for different types of 
payment methods , including straight-time pay, 
overtime pay* commissions, and piece rates. 

Determine the kind and amount of benefits or 
coverage recei ved from pay-cheque deducti ons. 



PAID. 7 Detail procedures for claiming benefits 
Resources 

Bolster* Mathematics in Life: Chapter 3. 
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Personal Hath Applications 11: income Tax 

Tasks: 



PA11 .1 

PAH .2 
PAH .3 
PAH .4 
PAH .5 
PAH .6 

PA 11. 7 
PAH .8 



Explain the reasons for income tax, how income tax 
dollars are Used by various levels of government, 
and the relationship of federal and provincial tax 
rates. 

Identify various types of taxes other than personal 
income tax (e.g., excise tax, sales tax, gas tax). 

Explain the principle of graduated i ncome tax rates 
and the way the rates work in practice. 

Distinguish between gross i ncome , net income, and 
taxable income. 

Complete a TD1 taxation form accurately, and explain 
the reason for this 



Explain the principle and practice of common Income 
tax deducti ons ( e . g . , personal exemption, married 
exemption, child deduction, union dues, pension). 

Complete a real (or hypothetical) personal income 
tax return. 



trmine federal and provincial tax payable, and 
amount of due payment or refund. 



Resources 

Newtbh, Consumer and Ca reer Mathematics : Chapters 4 and 13 
Set of forms obtainable from Revenue Canada office. 
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Personal Math Applications 12: Property Tax 



Tasks 

PA12 . 1 Identify and explain wi th exampl es the key terms 
used on property tax forms ( e^g . assessed vai ue , 
real value, school tax assessment, mill rate). 

PA12 .2 Veri fy a property tax bi 11 when the real and 
assessed values and mill rates are provided. 

PA12.3 Detail procedures for appealing a property tax 
bill. 

Resources 



- 54 - 58 



Personal Math Applications 13: Utilities 
Tasks 

PA13.1 Determine the cost of operating a variety of 

electric appliances* given the rate of electricity 
consumption of each appliance and the rate por 
kilowatt hour. 

PA13.2 Verify total billing f or el ectri ci ty , given meter 
readings and rate per kilowatt hour (including 
taxes) . 

PA13.3 Verify total billing for oil or gas When consumption 
and rates are provided (including taxes). 

PA13 .4 Verify telephone billing given rental costs and 
long-distance billings Jinciudirfg taxes). 

PA13-5 Sol^ve problems relating to utility costs (e.g., 

compare costs of heating by alternative methods). 

Resource 

Bolster, Mathematic s in Life : Chapter 5. 
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CAREER MATH FUNDAMENTALS 


Career 


Math Fundamental s 1: Whole Numbers 


Tasks 


- 


CF1 .1 


Add whole numbers. 


C F 1. 2 


Subtract whole numbers. 


CF1 .3 


Read and write whole numbers . 


CF 1 . 4 


fc J - - m m • - - « -- • — 

Multiply whole numbers. 


CF1 .5 


Divide whole h timber* 


. CF1.6 


Round off whole numbers. 


CF1.7 


F1 nd ah average . 


CF1.8 


Solve practical problems using the arithmetic 
whol e numbers . 



Resources 

Barker, AH thmetie : Chapter 1. 

Bolster, Mathematics in Life: Chapters 1-3. 

Enns , ABE Mathematics 2: Units 1-4 . 

Novak , Ari thmetic : Chapters 1-2. 

VAST 3 Mathematics: Unit 1 . 
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Tasks 



CF2 .1 



Add decimals. 



C F 2 . 2" 



Subtract decimals. 



CF2.3 



Read and write decimal numbers. 



CF2 .4 



Round off decimal numbers. 



CF2.5 Multiply decimals. 
CF2.6 Divide decimals. 

CF2.7 Sol ve practical problems using the ari 
decimal numbers. 

Resources 

Barker, Arl thmetlc ; Chapter 4. 

Bolster, Mathematics 1^ Life : Chapters 4 and 5. 
Enns, ARE Jto tfcgmatics -£ : Units 7-8. 
Novak, Ari tlinu^t4x : Chapters 4» 
VAST 3 Mathematics: Unit 3. 
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Career MatH Fundamentals 3: Fractions 

tasks ? 

CF3.1 Read and Write fractions, including: 
CF3.1.1 Identify a fractional number 



* as a part of Ja whol e , 

* as a part of ja set, 



* as a comparison of 'two numbers by 
division, 

* as one with a numerator and a denominator, 

CF3.1.2 Identify common, proper, improper, and mixed 
fractions • 

CF3.1.3 Change mixed numbers to i mproper f racti ons .. 
CF3.2 Reduce fractions to their lowest terms. 

CF3.3 Find the product of two or more fractions or mixed 
numbers . ~ 

CF3.4 Find the quotient of two fractions or mixed 
numbers, 

CF3 .5 Write equivalent fractions, 

CF3.6 Find the sum of two or more fractions or nixed 
numbers . 

CF3.7 Find the difference between two fractions : m'xed 
numbers - 

CF3.8 Convert a:fraction to a decimal , and vice v , . 

CF3.9 Solve practical probl ems using the arithmetic *f 
fractional -numbers. 

Resources 

Barked, Arithmetic: Chapter 3. 

Bol ster, Mathematics in Li^e : Chapters 7 and 8. 
Enns, ABE Mathematics 2: Units 5-6. 
Novak, Arithmetic : Chapters 3. 
VAST 3 Mathematics: Unit 2. , 
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Career Math Fundamentals 4: Metric Measurement 

tasks 



CF4 .1 Identi fy the base SI uni ts of 1 i near measurement, 
mass, arid capacity, their prefixes and 
abbreviations. 

CF4 .2 Change metric units of one denomination to units of 
another denomination (e.g., change 3 762 metres to 
lei 1 ometres) . 

CF4 .3 Measure arid calculate the linear dimensions of 

common geometric figures such as the rectangle, 
square, arid triangle (e.g. , find the perimeter of a 
square with side 17.5 cm). 

CF4.4 Measure and calculate the 1 1 near dimensions of the 
circle* such as the radius, diameter, and 
ci rcumf erence. * : 

CF4.5 Measure and cal cul ate mass (weight). 

CF4.8 Measure and calculate capacity (liquid measure). 

CF4.7 Solve practical problem? in metric measurement. 

Resources 

Barker Ari thmetic: Chapter 7. / 
Bolster, Mathematics in Ufe : Chapter 6. 
Newton, Consumer and (Xa^ee r Mathematic s : Chapter 3. 
Novak, Ari thmeti^: Chapter 7. 
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Career Hath Fundamentals S: Formulae 

Tasks 

CF5.1 Define the signs, symbol s, arid terms used for 
ordering (e.g., < , > , =, etc), 'grouping' 

te -p*> L( )J etc.), and the mathematical 

operations (e.g., + , x, etc.) used in 
manipulating formulae. 

CF5.2 Define an unknown number by suitable letter or 

symbol (e.g., let the length of the distance around 
th<rs circle be represented by E } . 

— CFJLd? _ Tran.sl.ate a wo rd pro hi em i h to equivalent 

mathematical form, or reverse this process. 

CF5.4 Solve examples by using the rules for the order of 
operations. 

CF5.5 Evaluate a formula by substituting designated values 
for the variables (e.g., find the value of d h when 
d i s 84 and h i s 144) . 

CF5.6 Define an equation as a statement of equality 

between two mathematical expressions separated by an 
equals' sign. 

CF5.7 Solve first degree equations in one variable by 
using one or more of the following techniques: 

* collecting like terms, 

* removing grouping symbols, 

* applying the appropriate 'reverse operations' 
a x i o m ( s ) . 

EF5.8 Manipulate formulae to isolate the required 
variable. 

Resources 

Carrhah , Mathe matics for the Trades : Chapter 6. 

Roge.-s, Mathematics, for Trade and Industrial 
Chapter 19. 8 : : 

VAST 4 Mathematics: Unit 6. 



61 



0 

ERIC 



Career » 4 sth Fundamentals 6: Ratio and Proportion 

Tasks 

CF6.1 Define and represent ratio as the simplest form of 
the relationship between two numbers or quantities 

CF6.2 Solve examples using direct and Inverse ratio, 

Including gear ratio,, roof pitch, probability, etc 

CF6.3 Define and represent proportion as a statement of 
equivalence between two ratios. 

CF6.4 Solve prat ti cal problems , using direct, joint, and 
comb 1 ned proportion to find the unknown term in 
scale drawings, unit cost, motion, recipes, 
mixtures , etc . 

Resources 

Barker, Ar" thmatic : Chapter 5. 



Bovak, Arithmetic-;- Chapter 5. 

Rogers, Mathematics for Trade and Industrial Occupations : 
Chap t e r 11. ~~ 

VAST 3 Mathematics: Unit 4. 
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Cfereer Math Fundamentals 7: Percentages 
Tasks 

Read and write percentP^es . 



CF7 . 1 
CF7.2 



CF7.3 
CF7.4 
CF7 .5 
CF7 . 6 



Change a percent into a decimal or a fraction, and 
vice versa. 

Find what percent brie number is of another number 
(e.g. , 28 is what percent of 35?) . 

> ■ » 

Find, a percentage of a number ( e.g". , find 18% of 
4.85) . \ 

Find an-'unknown number when a percentage of it is 
known (e.g., 85% of what number is 695? ) . 

Solve practical probiems using percent operations 
including: *~ 

* rate and amount of increase ( e . g ^ark-up, taxes , 
sal ary increase, commi ssi on , simpl^ihterest , 
etc . ) ^ 

* rate and amount of decrease (e.g., discount, 
depreciation, pay-cheque deduction, ete.) 

* unknown base amount, when both the rate and the 
amount of increase or decrease are known (e.g. , 
How much would have to be invested at 7% per year 
in order to receive $580 interest annually?) . 



Resources 
Barker , 
Bol ster , 
Enns , ABi 



rtic: Chapter 6. 

in Life : Chapter 11 



Mnatics 2: Units 9-10 



Novak, kr- 



"VAST 3 Rati 



Chapter 6. 
Unit 5. 
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; . CAREER MATH APPLICATIONS 

Career Math Applications 1: Numerical Data 

Tasks ' '• V 

CA1.1 Determine the common measures of central tendency of 
data ( mean , median, mode) and range. 

CA1.2 y Read, interpret* and construct graphs representing 
numerical data (e.g., pictography horizontal bar , 
vertical bar, divided bar, multiple oar, line graph, 
ci rcl e graph) . 

CAi.3 Solve practical problems usi ng measures of central 
tendency and graphs. 

_ 4.*-. 

Resources 

Bolster, Mathematics in Life : Chapter 12. 

Newton , Consumer and Career Mathematics : Chapter 3. 

VAST 3 Mathematics: Unit 9. 



NOTE : For more advanced work, see CA13: Statistics 



I 
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Career Hath Applications 2: geometry - tines and Angles 
Tasks 

CA2.1 Identify, define, arid use standard geometric terms 
arid notation as applied to lines and 1 angles (e.g.* 
point, segment, 1 irie AB, vertex). 

CA2.2 Identify ,~ define, label, measure, and draw , di f f erent 
kinds of lines (e.g., straight, vertical, 
horizontal, parallel, perpendicular, transversal, 
obi i que) . 

CA2.3 Identify, define, 1 abel , measure, and draw different 
kinds of angles (e.g., acute, obtuse, straight, 
ref lex i_ right, corres^^vn" ng , vertical ly opposi te - 9 
Internally opposite, complementary, supplementary). 

Resources 

Bolster, Mathematics in Hfe : Chapter 16. 
Carman , Mathematics for the Trader : Chapter 7- 
Novak, Ari tfmetic: Chapter 8. 

Rogers , Mathematics for Tr ade arid-Industrial Occupations: 
Chapter 12. : — £ 

VAST 3 Mathematics: Unit 10. 
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Career Hath Applications 3: Geoaetry - Circles and 

Polygons 

Taslcs 

C A3 . 1 Identify, define* and use standard geometric terms 

and notation as applied to figures 

(e.g., c1 rcumf erence, triangle, hexagon), 

CA3.2 Identify, define, l abel , measure, and draw different 
kinds of triangles* and deductively determine the 
measure of their sides and angles T?.g_; * scalene, 
right, acute, obtuse, isosceles, equilateral, 
congruent, similar). 

CA3 .3 Identify, define, 1 abel , measure, and draw different 
kinds of polygons , and deducti vr Jy det* K mine the 
measure of their si des and angles ( e ; 9 . * _ sguare , 
rectarigl e , rhombus , trapezoid, pars! i ©1 ogram, 
pentagon , hexagon , polygon). 

CA3.4 Identify, define, 1 abel , measur e and draw the 
circl e and its parts (e.g., centre, radius, 
diameter, ci rcumference, arc- chord, central anqle, 
segment , sector) . 

Resources 

Bol ster , Mathematics 1n Life : Chapter 17. 

Carman , Mathematics for Trades : Chapter 7 . 

Novak , Arithmetic : Chapter 8. 

Rogers , Mathematics for Trade~and indds^i*! 
Chapter 12. ~~ 

VAST 3 Mathematics: Unit 10. 
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Career Math Applications 4: Plane Figures - Basic 

Measures 

Tasks 

CA4 . 1 identify and define area as the measurement of the 
surface of a figure 1n appropriate units. 

CA4.2 Calculate the areas of circles and polygons and the 
linear measure uf thair constituent parts (e.g., 
calculate the area, the base, or the height of a 
triangle given two of the measures). 

CA4 .3 Sol ve practi cal _PT obi ems j nvol vi ng area and 1 nherent 
linearmeasurements of triangles, squares - 9 
rectangles, parallelograms, trapezoids* circles. 

Resources 

Barker, Arithmetic : Chapter 7. , 
-Carman , Mathematics for the Trades : Chapter 7. 
Novak, Ar1 thmetic : Chapter 8. 
VAST 3 Mathematics: Units 8 arid 10. 

NOTE: For more advanced work, see CAI4: Plane Figures - 
Li hear arid Area Measurement. 



Career Math Appl ications 5: Sol Id Figures - Basic 

Measures 



Tasks • 

CA5 . i I dent i fy , define. 1 abel , arid draw di f f ererit R1 rids of 
sol id geometric : gures ( e.g. , cubes , rectangular _ 
sol I ds r cyl i riders , spheres) . 

CA5.2 Identify, define, arid calculate the surface area of 
g^bmetri c sol i ds i appro pri ate units. 

EA5.3 Identify a:*t define volume as the measurement of the 
space Pri i » >ed by the geometric form given in 
apprbpriav units. 

CAS .4 Calculate the volume of geometric solids arid the 

linear arid area measure of thei r _ const 1 tuent parts 
(e.g., calculate the trea of the circular base, the 
height, or the vol umr of a cylinder given two of the 
measures) . 

EA5.5 Jeritify arid define the relationship between volume 

arid capacity i arid c o n v o ~ t units of cubic measurement 
to arid frdm_ units of cajn^ity- 
(e.g., 1 500 cm 3 = 1 500 mL = 1.5 L) . 

CA5.6 Solve practical problems involving surface area and 
— - vol lime o c geometric sol ids and their constituent 

parts . - 

e 

Resources: 

Barker Ar1 thmetic : Chapter 7. 

Bo-1 ster, . Mathematics in Life : Chapter 17. 

Novak , Arl thmetic : Chapter . 8. ) 

Rogers, Mathf^^^ 1 " ^ c *™ fnrfncfr 
Chapter 9 

Vf ST 3 Mathematics : Units 8 arid IS. 

NOTE: For more advanced work , see CA15: Solid Figures 
Surface Area and Volume. 
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Career Math Applications 6: Pythagorean Theorem 



Identify and define the concepts and syjnbol s rel ated 
to powers of numbers and square roots, and find such 
powers and square roots (e.g., by calculator, table, 
or trial arid error, find square root of 900) . 

Identify arid define the Pythagorean Theorem, and use 
it to calculate the length of a side of a right 
triangle. 

Sol ve practical probl ems using the Pythagorean 
Theorem (e.g., areas, sides, diagonals, indirect 
measurement) . , 

Resources - 

Barker, Arithmetic : Chapter 9 . 

Bolster, M athematics in Life : Chapter 18. : 
Carman, Mathemat i cs fo r t he Trad es: Chapter 7. 



c 
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tasks 
CA6 .1 

CA6 .2 
CA6 .3 



Career Math Applications 7/i Right Triangle trigonometry 
Tasks J ' ..' 

CA7 .1 Identl fy and define the concepts and relationships 
of the trigonometric ratios for angles in a right 
triangle for svne, cosine, and tangent 



CA7 .2 



(e.g., tangent = lengtji of side opposite _ 

length of side adjacent to the angle). 

State the f rac ti on form and decimal form of the 
trigonometric/ ratios for angles in a right triangle 



(e.g., in triangle ABC where AB, the hypotenuse, _ i 
25 and BC , the side opposite, is 7, then sine angle 
A = 7/25 or 0.28) . 



CA7 . 3 



Solve for the unknown si des or arigl es of a right 
trtangl e , wfien given at least one si de and any two 
other parts/, by using tables or a cai cul ator (e.g., 
angl le_A is /54° 24 [ and the side adjacent as 8 m, 
find the hypotenuse). 



C^7 .4 



Solve practical probl ems for unknown sides or angle 
in* a right-angled triangle, by using tables or a 
calculator (e.g. A angles of elevation and 
depression," tapers, fiope, piteh) 



Resources 
Bolster, Ma1 



in Life: Chapter 18 



Boyce , MathemaJ; 
Chapter 15 . 



Carman, Ha- them a t jj 



Rogers , ElajU 
Chapter 14. 



for Techni e a 1 and Vocat i o rial Students 



>r the Trades : Chapter 9. 
r JorTrA'de arid Industrial Occupations: 



VAST 4^ Mathematics: Unit 8. 

MOTE: For more) advanced , work * see CA16: Tri gonometry 
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Career Math Applications 8: Geometric Construction 

Tasks 

CA8.1 Identify and define a 1 geometri c cons tructi on 1 as 
one made using only a compass and a straight edge. 

CA8.2 Make basic geometric constructions including: 

* constructing a line segment equal to a given one, 

* bisecting a line segment, 

* constructing ah angle equal to a given angle, 

* bisecting an angle* 

l * construct!' rig a line perpendi cul ar to a gi ven 1 i ne 

* from a point on the line. 

CA8.3 Use the basic geometric eoristrueti 6ns to:. 

* construct a perpendicular to a line through a 
point outside the 1 ine , 

* construct a line parallel to a given line, 

* divide a 1 ine segment into equal parts , 

* construct a rectangular figure, 

* find the centre of a circle, 

* construct a circle containing any three non- 
collinear points. 

6A8.4 Identify, define, and use the basic geometric 

constructions to construct the mediums arid altitudes of a 
triangle. 

EA8.5 Use the basic geometric constructions arid given 
measurements to construct: 

* a triangle, given three sides, 

* a triangle given two sides and the included angle, 

* a triangle given two angles and the included side, 

* a rectangul ar fi gure given the sides . 

CA8.6 Solve praetieal problems, using the basic geometric 

cons tructi oris and given measurements, 

I 

Resources / . 

"Boyce, Mathematics for Technical and Vocational Students : Ch. 13, 
Rogers r Mathematics for Trade a nd Industrial Occupations : Ch. 12. 
1AST 4' Mathematics: Unit 9. 

MOTE: For more advanced work, see CA17: Advanced Eoristrueti ohs . 

• - >\> ' 
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Career Math Applications 9: Profit and toss 



Tasks : 

CA9 • 1 Identify ana define the concepts and terminology 
used in profit and loss (e.g., gross sales, net 
sales, i nvoi ce price , cost price, cost, i nventory , 
haridl i he edsts , ope rati hg expenses ^ expense * 
overhead, profit, gross profit, margi n , mark up , net 
prof i t , sei ] i rig price j retai 1 price * sal e price * 
mark down , loss). 

CA9 .2 Identi fy and define the concept of rate , in prof i t 
or loss applications. 

CA9 .3 Determine profit and loss, i ncl udi ng rate , from 
given tables of data . 

CA9 . 4 Solve practical probl ems involving profit and : oss, 
i ncl udi ng rate. 



Resources 

Boi ssel 1 e , Using Mathematics^ i n Busi ness: Chapter 6. 
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Career Hath Applications 10: Simple and Compound Interest 
Tasks 

CA^O.I Identify and define the concepts and terminology 

used in simple and compound interest { e . g . , _ bal ariee , 
principal ; amounc, period, present value, time, 
rate, interest, annual, semi-annual, quarterly). 

CA1D .2 Determi ne calendar time including: 

* exact time between two dates, 

* due date or date of maturity, 

* days of grace. 

CA10.3 Calculate the unknown when two of principal, amount , 
or interest are given (i.e.,.p + i = A) , 

CA1D.4 Use the simple interest f ormul a , i = prt, to find 

any unknown when three of interest, principal, rate, 
or- time are given [e.g., How much interest is due 
after nine months on a loan of $1 ,400 at 11%?) , 

CA10.5 Calculate compound interest by: 
•. /■ * 

^successively accumul ati ng simple i n teres t" 

{ i .e. , period 'ri' principal plus period 'n' interest 

= period 1 h + 1' Amount), 

* compound interest tables. 



Sol ve practical p rob 1 ems involving si mpl e and 
compound interest , incl uding loans , mortgages , 
savings accounts, savings plans, bank discount, 
etc . 



Resources 

Boisselle* Using Mathematics in Busi ness : Chapter 9. 

Carman, Mathematics for the Trades : Chapter 4. 

NOTE: For more advanced work, see CA18 : Advanced Interest 
and Discount, and CA19: Compound Int^rv^t and 
Annuities. 
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Career Hath Applications 11: Discount and Commission 
Tasks 

GA1 1 . 1 I den ti fy and def i he the concepts and tei mi nol ogy 

used in discount and commission (e,g., list price, 
mark down , sales discount, trade discount, chain or 
series discounts, single equivalent discount, cash 
discount, net , straight rc^mi s s i on , quota , 
con is i gnmen t) . 

CA11.2 Identify arid define the concept of rate in discount 
and commission applications. 



CA1 1 . 3 Sol ve examples of di scount arid commissi on , including 
single discount, series discount, cash di scount , 
straight commission, sales over quota, consignment 
sal es , etc . 

CA11.4 Solve practi cal probl ems i ri vol vi rig discount arid 
commissi on. 

Resources 

Boisselle, Using Mathematics in Business : Chapters 5 arid 7. 

Carman, Mathematics for the Trades : Chapter 4. 

NOTE: For more advanced work, see CA18: Advanced Interest 
arid Di scount. 
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Career Math Applications 12: Payroll 
Tasks 

CA12 . 1 Identify and define the concepts and terminology 
used in the three basic parts of pay rol 1 
calculations: gross earnings, deductions, net pay 
(e.g. , salary, wage, piecework, overtime, time card, 
bonus ; Canada Pension, ILnempl oymen t Insurance, 
h.eaUh insurance, income tax, dependents , 
exemptions, union dues, vacation Vay ) • - 

CA12.2 Calculate the three basic p«arts of a payroll and the 
payroll summary, given the appropriate information 
arid- tables for deductions. 

CA12.3 Solve practical problems involving payroll 

calculations, including straight salary, hourly , 
wages, overtime, straight piece rate, bonus" piece 
rate, and compul sory and empl oyee authorized 
deduc ti ons . 

Resou rces 

Boisselle, Using Mathem atics in Business : Chapter 11. 
VAST 3 Mathematics: Unit 6, 
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Sareer Hath Applications 13: Statistics 



Tasks 



CA13.1 Demonstrate mastery of skills and concepts as 
outlined in CA1 : Numerical Data. 



CA13 .2 Extend the abi 1 i ty to determi n.e the common mp*.sut:es 
of central tendency > from finding from a Sec of* 



numerical data .to finding from a frequency table. 



CA13.3 Determine ich of the measures of central tendency 



describes i;,Jst appropriately a gi>ven set of 
numerical data. (recognizing validity, meaning, bias 
distortion) etc . ) . 



C A i 3 . 4 Calculate cumulative averages and moving averages 

from a set, of numerical data and graph the results. 



CA13.6 Fi nd, cal cul ate, or construct f rom a table l i sting 



the frequency of occurrence of data i terns and class 
i n terval : 

* the wt average f mean j , /d 

* the m , 

* histog arcs or frequency polygons including 
'nornal curves' , _ 

* quartiles, deciles, or percentiles. 



CA13;7 Calculate range and standard deviation. 



Resources 

Boi ssel '. a , Using Mathematics in Business : Chapter 12. 
Newton, Consumer ana Career Mathemati cs: Chapter 3. 



N0TE: For more basic work* see CA1: Numerical Data. 



CA13.5 



Construct a table of frequency and class interval 
from raw data . 



CA13.8 



Sol ve practical p rob 1 ems i nvol vi ng stati sties . 




T 
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Career^Math Applications 14: PI aneFi gures - Linear and 

.Area Measurement 



Tasks 
CA14'.l 

BA14.2 



Demonstrate mastery of skills and concepts, as 
outlined in CA4: Plane Figures - Basic Measures 



CA14 .3 



Extend the a^iTity to i denti fy , _ def i he , label, draw, 
and calculate the areas of circles and polygons and 
the linear measure of their constituent parts (e.g., 
rhombus , annul a,r rings , sector , segment , el 1 ipse, 
etc . , and combi ned fi gures . ) 

Solve practical probl ems involving area, and i nherent 
1 i near ^measurements of plane geometric figures . 



Resources 
Barker , Ari 
Carman , 



Chapter 7 



Novak, Ari 



ic s f ar the Trades : Chapter 7 
Chapter ,8 . 



VAST 3 Mathematics: Units 8 and 10 . 

NOTE : For more basic work, see CA4: Plane Figures - Bas : 
Measurement.' > 

i 
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Career Math Appl iclrti bri; 



Solid Figures - Surface Area 
and Vol time 



Tasks 
CA15 .1 

CA15 .2 

CA15.3 
- , 

CA15 .4 



Demonstrate mastery of skills arid concepts, a' 
outlined in CA5 : Soli'd Figures - Basie Measures .« 



Extend the ability to identify, define, label, 
draw solid geometr i c f i gdres ( e . g . , prism, cone , 
pyramid, hollow cyl inder, frustum, sol id ring) * 

Extend thi ability to identify, define, and 
calculate the surface or lateral area of geometric 
srfl i ds i • ' ' J . " 



Extend the ability to i denti fy , -^^ijrje , arid 
calculate the volume of. geometric soTT^^i^the 
linear arid area measure of their constituent parts 
(e.g., given the segment of a sphere with a height 
of 1 cm arid a radius of '3 em, find the radius of the 
sphere and the volume of the segment) \ 



GA15.5 



Solve practical problems involving surface area and 
volume of geometric solids ;anrf their constituent 
parts . 



ResoM rces 
Barker, Arj- 



Novak, AiX- 



Chapter 7. 

o 

Chapter 8. 



Rgge^s-»>-J 
Chapter 9 

V'ASt 3 M< 



tj cs— f o^— T-^a^l^-and I nd-U-S-tri aJ_ He cu p,aJLi-OJLS^ 



Units 8 arid 10 



NOTE: For jrffere bast£ work, see CA5 : Solid Figures 
Measu remeri t . 



Basi c 



Career Math Applications 16: Trigonometry 
Tasks 

See Transfer Applications 5 (TA:5). 



— ;A-^ 



\ 
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Career Math Applications 17: Advanced Constructions 



Demonstrate mastery of skills and cone s , as 
outlined in CAS : Geometr i c Construct! c 

Extend the abi 1 i ty to make bas4c geometr i c 
constructions such as: 

* the circumcircle of a triangle, 

* the i nci rcl e of a tri angl e , 

* a tangent from a point outside the circle, 

* the direct common tangent to two circles,. 

* : the transverse common tangent to two circles 

* ellipse, 

* angles of 90°, 45°, 22 1/2°; 

1 1 1/2° etc, and combination thereof , 

* regular polygons. 

Solve practical, problems involving geometric 
constructions. 



Resources 

Boy ce , Mathematics for Technical ' ana Vocational Students : 

apte'r 13. * ~~ ] 

Re -:r Mathematics for Traci nd Industrial Occupatiors : 
:er 12. 



V AST 4 Mathematics : - Utii t 9. - 

— " ' ' c •■ , 4 : 

NOTE : For more basic wdrk s see CA8: geometric Cons uctions 
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Tasks 
CA17 .1 

CA17 .2 



CA17 .3 



Career M3th Applications 18: Advanced Interest an. iiiscount 
Tasks 

CAI8-1 Demonstrate mastery of skMls and concepts, as 
outlined in CA10 : Simple and Compound Interest. 

CA18.2 Identify and define additional concepts and 

termi no! ogy used in si mpl e i n teres t and CI scounr. (e.g., 
bank discount, discount interest, nominal interest, 
effective interest, true inte rest, proceeds, present 
value, promissory note, demand loan, instalment loan, 
revolving credit, carrying changes). 

CA18.3 Calculate a schedule of payments of principal and 

interest, carrying charges , and true interest rate on 
loans, including demand loans, term loans, instalment 
loans, credit purchases: 

CA18.4 Calculate bank and simple di scount , proceeds , and true 
interest rate en interest and non-intgrest bearing 
promi ssory notes . 

CA18.5 Calculate present v^lue of a debt. 

CA18.5 So"? ve practical problems involving simple interest 
and simple discount. 

R e s o u iiC e s 

Boisselle, Using Mathematics in Bus i ness : Chapter 9. 

Carman , Ma thematics for the trades : Chapter 4-. 

NOTE: For more basic Work, see C A 1 0 : Simple and Compound 
Interest. 
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Career Math Appl 1 cations' 19: Compound Interest and 

Ahnui ti es 



Tasks 
CA19.1 

CA19.2 



CA19 .3 

CAiS .4 
CA19 .5 



Demonstrate mastery of skills and concepts as 
outlined i h CA10: Simple and Compound Interest 



I deri t i fy and define additional concept?; and 
termi nol ogy used in cumpc nd i h teres t and annuities 
{e.g. nomi nal rate , effective rate , present value, 
equation of value, payment interval , amorti zat i on 
schedul e, sinking fund, contingent annuity) . 

Calculate, using tables or logarithms* compound 
i n teres t and annuities, including acc umul a ted 
amount, approximation of time, approximati on of 
r a te , beginning principal * present value, etc. 

Calculate and prepare amortization schedules and 
sinking fund schedules. 

Solve practical problems i nvol vi ng compound interest 
and annuities. 



Resources 

Boisselle, Using Mathematics in Business : Chapter 9. 
Carman , Mathematics for the Trades: Chapter 4. 



flQTE: For more basic work,-sc:> CA10: Simple .nd Compound 
Interest. . 



TF1 : 
TF2 : 
TF3: 
TF4: 
TF5 : 
TF6 : 
TF7 : 
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TRANSFER MATH FUNDAMENTALS 

Transfer Math Fundamental s 1: Properties of the Number 

System 

This topic deals with properties of the base 10 number system 
as applied to the sets of whole numbers, fractions, and 
integers. 

Tasks 

TFi.i Identify arid -de / i he : 

• the set df natural numbers, 

• the set of whol e n umbers , 

• the set of fractions. 

TF1.2 Define mul ti pi i cati on , subtraction / di vision, and 
exponentiation for who 1 e numbers as: 

m o ri = h + h + ri + h 

tp. tlrms 

a - b = c if and only i f c + b = a 

a • b = c if and only if c • b = a 

The multiplicative inverse (reciprocal) of a = 1 

a 

when a k 0 

a = a • a _ >.- > ''Anere n is a natural number) 
p. factct j 

TF1.3 Identify and use the cqmmu tat i ve y associati ve , and 
* distributive pro perties as: 

m + n = n + m 

m • n = n • m 

(m+n) + r= m+ (n + r) 

[m • nj r = ni .( ri • r) 

m(n+r)=mon + m«r 
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TF1.4 Acid, subtract, multiply, and divide whole numbers, 
and f rac ti oris ; 

TF1.5 Identify the set of integers and grapti members of 
the set on a number line. 

TF1.6 Define absolute value. 

TF1.7 Add, multiply, and divide with integers. 

TF1.8 Apply the 'order of operations' to computation of 
whole numbers and integers. 

Resources 

Barker, B a s . c Al gebra : Chapter 1. ? ' 

Keddy , I n t r ^duc to ry A 1 g eKrxt : Chapter 1. 
Novak, Introductory Al gebra : Chapter I. 



\ 

\ ■ 1 
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Transfer Hath fundamentals 2: ;r timber' *rrt— 

This topic deals with properties _o; ;;?se to <iar.-be-' <y stein 

as applied to rational numbers and e .vpo -r-.rits ; 

Tasks 

TF2.1 Identify and define the set of rational numbers and 
graph numbers on a number line. 

TF2 . 2 Perform the operations of addition, subtraction , 

multiplication, and division on the set of rational 
numbers. 

TF2.3 Apply the "order of operation ' to computation with 
rati onal numbers . 

TF2.4 Identify the terms: base, power, exponent, and 
root. 

TF2.5 Write examples of multiplication using exponents. 

TF2-6 Use the rules . exponents to simpl i fy expressi oris 
i n V diving exponents. 

TF2.7 Identify the commutative, associative, and 

distributive principles as a d o 1 i e d to exponents. 

TF2.8 Use a calculator to find square an cube roots. 

TF2.9 Use a calculator with examples invo irig scientific 
notation.. 

Resources 

Bark.;.-, Basic A ! jebra : Chapter 2. 
Keedy , I ntroductory AlgeBra : Chapter 2. 
Novak, Introductory Al gebra : Chapter 2. 
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Tras.sfer Math Fundamental s 3 : Polyriomi al s 

This toplL deals with basic operations of addition* 
subtraction, multiplication^ and division with literal 
expressions . 

Tasks , 

TF3.1 Identify. the following terms: monomial , binomial , 
triTldmial , polynomial , degree , like terms . 

Given any polynomial , combine 1 ike terms by • addi ng 
and subtracting to obtain a polynomial in simplest 
form. 



T F3 .2 



TF3.3 Find the sum or difference of polynomials. 



TF3.4 Evaluate polynomials for gi ven repl acements of the 
variables. : 

TF3.5 Multiply and divide polynomials; 

TF3 • 6 Carry .out factoring operations such as: 

* find the greatest common monomial factor, 

* factor tri nomi al s , 

* factor the difference of squares, 

* factor by grouping. 

Resources 

Barker, Basic Algeb ra: ChapJ^rs 3 arid 4, 

Keedy , introductory Algebra : Chaptv^s 4, 5, •:; h i ? m 

Novak, XnJt^o-duc to ry Algebra': Chapters 2 and 5. 
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Transfer Wath Fundamental s 4: Li hear\ Equations 

This topic deals with 1 i near, equa-ti oris in one variable arid 
the application of properties of the .number sy stem to sol v i rig 
equations arid inequalities. 

Tasks ^ 

TF4 . 1 Using the method of applying tns inverse operation, 
solve an equation that involves one opera ti on . 

TF4.2 Solve an equation that. i es more than one 

operation, arid the colle ■ of like terms. 

TF4.3 Translate verbal sentence . <to algebraic 
expressions arid equations. 

TF4.4 Establish prbM em- sol v i rig s t ra teg ii es arid apply ti om 
to formula problems^ age problems, number problems, 
percentage problems, arid mixture problems. 

Resources 

Barker, Basic A1 gebra : Chapter 2. / 

_ ■ • — / 

Keedy , IntroductoryAlgebra: Chapters 3 and 6. 
Novak, Introductory Algebrj: Chapters 3 a~d .4 . 
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Transfer Hath Fundamentals 5: Cartesian Graphing' 

tr*$ topic deals with the solution of probl em? by comb in 
Y' or interpretation of cartesian graphs to 1st and 2nd 
d- ee equations. 



TFS.i Identify any point in the cartesian pl.ne with an 
ordered pair of numbers. 

T F5.2 Given an ordered pair of numbers (co-ordinates) , 
plot any point in the cartesian plane. 

TF5.3 Write the equation of a straight line in standard 
form. 

TF5.4 Graph equations of . * a i g h t lines.; 

TF5.5 Grap simple inequalities and absolute value 
. sentences . 

TF5.6 List the conditions for which lines are 
perpendicular. 

TF5.7 List the conditions for w hi c h lines are parallel. 
T "..8 

TF5.9 



Given an equation or the/graph of a line, find the 
slope. / 



Given any 1 inter equation in 2 variables, construct 
its g r a p.h . . . / . 

TF5.10 Given an equation in 7 standard form, • firJ the slope 
and intercept form./ 

TF5.11 Using the distance formula find the distance between 
any two points in the plane. 

Resources ' ' ' — . . ' % 

Barker, Basic Algebra : Chapter 8. 
i'eedy , Introductory Algebra : Chapter 6. 
Keedy, Intermediate Algebra : Chapters 2 and, 8. 
Novak , Introductory Algebra : Chapters 6 and 7. 
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Transfer Math Fundamental s 6: Systems of Equations 

Tjis topic deals with the solution of problems requiring the 
application of pairs of equations. * 



Tasks 
TF6 ; 1 

TF6 .2 

TF6.3 



. } 

Construct the graphs of systems of linear 
equations . 

Identify the graphic solution systems of linear, 
equations. 

So i v c e systems of equations al gefcrai ; illy by : 

* substitution method, : 

* addi ti on- s^btraeti on method,' 

* multi plication-division method, 

* combinations of the above. 



Resources 

Barr:c - . Ba-six- Al gebra : Chapter 9. 

Al g^b-ra and Tri gonometry : Chapter 2 



Ke^dj 

Keedy 
Novak 




! n-trodU-C^ir^ 



Chapter 6. 



• • i • np a i i j t e Algebra : Chapter 3 
introductory Algebra ; Chapter 7 
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Transfer Matft Fundamentals 7: Quadratic Sentences' 

This topic deals w£th the identification of quadratic 
equations and the ^jojution of related problems by factoring, 

T a sks 

TFT^f - ""lief i ne a quadratic equation 

TF7;2 ■? Write quadratic equations in stfjidard form, i.e 
ax 2 + bx + c. 

TF7.3 Identify the value faf , and c i ;. any quadratic 

equation 1 

TF7.4 Explain and use the concept of zero products. 

TF7.5 - Solve quadratic equations/ by factoring. 

TF7.6 Develop strategies for problem solving and apply 
strategies to selected problem situations. 

- / ■ < 

Resources 

M. \ 
_ « 

Barker, Basic Algebra: Chapter 7 . "J 
Keec'j. r Algebra -and Trigonometry : Chapter 4. % 
Keedy , introductory AVg^bra: Chapter 10'. • 
Novak, Introductory Affgebra: Chapter Iv . 



€7 



r 



s. . " 
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TRANSFER MATH APPLICATIONS 

Transfer Math Applications 1 : Polynomial s and Rational 
^ Expressi 6ns 

this topic deals with the solution of problems through 
application of polynomials and rational exp re? si on s ♦ 

*" . - -' - 

Tasks ■ " * r V 

TA1 . 1 . Define ah al gebraie fraction and reeogni ze the 
restrictions placed on, variables in the 
j denomi nator . 

TA1 .2 ^Simplify al gebraie fractions. 

TA1.3 Add, subtract, multiply, and divide algebraic 
fraction^. 

TAl .4 Factor sum of cubes. 

TA1.5 Factor difference of cubes. , r * 

TAl. 6 Solve equations involving fractions. 
Resources 

Barker* Basic Algebra: Chapters 3 and 5. 

: — : 1 — . > j 

Keedy^ Algebra and Tri go nometry : Chapter 13, 
K e e dy , Intermediate Algebra : Chapters 4 and 5 . : 
Nq.akj Introductory Algebra: Chapters 5 and 8. 



Transfer Math Applications 2: Radical Expressions 

This topic deals with the application nf radical 
expressi oris . 

Ta^ks 



TA2 . 1 I denti fy and expl ai n the f ol 1 owi ng terms of a 
radical expression: radical, radicand, root. < 

TA2.2 Multiply and simplify with radicals. 

TA2.3 Divide and simplify with radicals. 

TA2.4 Add and subtract with radicals. 

TA2 . 5 Rati onal i ze numerators and denomi nators . 

TA2.6 Solve equations with radicals. 

Resources 

Barker, Basic Algebra Chapter 6. 

Keedy, Algebra and Trigonometry : Chapters 1 and 2. 
keedy, Introductory Algebra : Chapter 9. 
Novak, Introductory Algebra: Chapter 9. 
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Transfer Hath Applications 3: Quadratic Sentences 

Thi s topic deal s wi th the sol uti on of quadratic equations 
rel ated probl ems by the quadrati e f ormu l a . 

Tasks 

_ _ _ \ _ ■ 

TA3 . 1 1 Construct graphs of quadratic equations. 

TA3 .2 Sol ve quadrati c equatl ons by compl eti ng the squar 

TA3 .3 Sol ve quadratic equati oris by usi ng the quadratic 
f brmul a . 

TA3.4 Translate probl ems Into quadratic equations. 

TA3.5 Find the discriminant of a quadratic equation and 
use i t to determi he the nature of the roots . 

TA3.6 Find the maximum or minimum value of quadratic 
sentences . 

TA3.7 Develop strategies to identify and solve problems 
including: rate - time - work problems and mini mu 
maximum problems. 

Resources 

Barker, Basic Al gebra : Chapter 7. 
Keedy^ I ntroduc tory Al gebra : Chapter 10. 
Keedy, Algebra and f ri gdnometry : Chapter 4. 
Novak, I ntroduc tory Al gebra : Chapter 10 . 
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Transfer Math Applications 4: Systems of Equations 

This topic deals with the solution of problems involving 
( 1 ) systems of equation in 2 variables, and (2) linear 
systems in up to 3 variables. 

Tasks 

TA4;1 Solve systems of linear equations, using 3 equations 
and 3 unknowns . 

TA4;2 Solve linear arid quadratic systems of equations. 

TA4;3 Solve pairs of second degree equations. 

TA4.4 Solve problems involving 3 linear equations and 3 
unknowns. 

TA4:5 Solve problems involving pairs of second degree - 
equations. 

TA4:6 Solve 3x3 systems of equations, using determinants 
and matrices . 

TA4 . 7 Evaluate 3x3 matrices. 

TA4.8 - Use determinants and matrices in solving problems.. 
Resources 

Barker, &asic Algebra : Chapter 9. 
Keedy, &J-g-eixra and Tr i ogonmetry : Chapter 2. 
Keedy, introd uctory Algebra : Chapter 6. 
Keedy, Intermed iate Algebra : Chapter 3. 
Novak, Introductory Algebra: Chapter 7. 
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Transfer Math Applications 5: Trigonometry -Basics 

This topic deals with the solution of problems requiring the., 
use of trigonometric functions. 

Tasks / 

TA5.1 Define the sine, cosine, and tangent ratios. 

TA5.2 Use the sine, cosine, and tangent ratios to 

determi ne the mi ssi ng si de or the mi s s i n g arigl e in a 
ri ght triangl e. 

TA5.3 Solve problems requiring the use of sine, cosine, or 
tangent ratios in right triangles. 

TA5 ^4 Find the values of sine, cosine, and tangent ratios 
forthequadrantal angles. 

TA5 .5 Find the values of sine, cosine, and tangent r'atios 
for the special anges of 38°, 45° , 60° . ( 

TA5.6 Apply, the Pythagorean Theorem to the trigonometric 
solution of problems. * 

Resources ° 

Keedy , Algebra an d Trigonometry , Chapter 8. 

NOTE: For more advanced work, see TA11: Trigonometry - 
Advanced . 
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Transfer Math Applications 6: Imaginary and Complex 

Numbers 

This topic deals with the extension of the number system tc 
include imaginary and complex numbers. 

Tasks 

TA6.1 Define a complex number. 

TA6.2 Add, subtract, and multiply compl ex numbers cf the 
form a + bi where i = <J-T and therefore l2 = -i . 

TA6.3 Find the conjugates of compl ex numbers ant' use t!rem 
in the division of complex numbers. - 

TA6 . 4 Determine if the roots of ax 2 + bx + c = 0 
( a , b, c, e , _ r) are compl ex by using the 
discriminant. Determi ne the graph of compl ex 
roots. 

TA6.5 Find the sum and difference of complex numbers 
graphically. 

Resources 

Keedy , Algebra and Tri gonometry . Chapter 12. 
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Transfer Hath Applications 7: Conies 

This topic deals th the solution of problems involving 
circles, ellipses, parabolas* and hyperbolas. 

Tasks 

TA7 .1 Define: focus, pa 'abola, ellipse, and hyperbola. 

TA7 .2 I denti fy . he ?quati ons of ci rcl es , ell i pses , 
hyperbol as , and para bo 1 as , 

TA7.3 Given an equation of a ci rcl e, express the equation 
in standard form and construct the corresponding 
graph. 

TA7 .4 Given the equation of an ellipse, put the equation 
in standard form and construct the corresponding 
graph. 

TA7.5 Given the equation of an hyperbola, put the equation 
in" standard form and construct the correspondi ng 
graph. 

TA7.6 Given the equation of a parabola, put the equation 
in standard form and construct the corresponding 
graph. 

Resources N 
Keedy^ Algebra and Trigonometry: Chapter 14 . \ 



Transfer Hath Applications 8: Exponential and Logarithmic 

Functions 

This tcpic deals with the solution. of problems by application 
of exponential a n d / o r. logarithmic functions. 

Tasks ' * 

TA8.1 Define exponential and logarithmic functions. 

TA8.2 . Find logarithms and an ti 1 ogar i thms of numbers, using 
a cal e ul ato r . 

TA8.3 Given an exponential equation, find an equivalent 
logarithmic equation arid vice versa. 

TA8.4 Apply the, properties of logarithms in solving 
1 bgari thmi c equati oris . 

TA8.5 Apply logarithms to solving problems such as: 

* radioactive decay probl ems , 

* conti nu^ous growth problems, ' * 

* compound amount problems, 

* population growth probl ems . : . 

TA8.6 Apply logarithms to evaluating exponential 

expressions and computati oris , using a calculator. 

Resources 

Keedy, Algebra an^ Trigonometry : Chapter 7 . 



Transfer Math Applications 4: Polynomial Functions arid 

Graphing Techniques 

This topic deal s with polynomial functions, including 
rational roots, synthetic division, and graphing techniques- 

Tasks 

TA9 . 1 Define the f oil bwi rig terms and notations: relation, 
.function, mappi ng , image , domain, range, ffxK 

TA9.2 Given a relation or f unc ti on , determi ne whether- its 
inverse exists, write or graph the inverse, arid 
solve related problems. 

c 

TA9.3 Use synthetic division to find factors of 
pol y riomi al s . 

TA9.4 Solve polynomial equations. 

TA9.5 * Identify the" inverse of graphs. 

TA9 .6 Slide a graph hori zontal ly and vertically. 

TA9.7 Determine how changing coefficients in equffyions 

affect the graph either vertically or horizontally. 

Resources 

Keedy , Algebra and Trigonometry —Chapters 3 and 13 
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Transfer Math Applications 10: Sequences , Seri es , and 
f - * ■ Binomial Theorem 

Thi s topi c deal s w|th sol I uti on of probl ems requ i ri ng the 
? knowledge of arithmeti c and geometric series and binomial 
irems. - 



Gal eul ate the ari thmet i c mean of any number of terms 
of ah arithmetic progression. 

Determine the formula for the sum of <an arithmetic 
series, and " wri te the sum for a given number of 
terms i ri t ah arithmetic series. " 

.Determine the formula for the sum of a geometric 
series, arid wri te the sum for a e gi fen number of. 
terms in a geometric series. 

Determine the formula for the sum of an infinite 
geometric series, arid' find the sum or infinite 
geometric series. 

Expand b in o m i a 1 s such as ( a+b ) n w h e n n is an 
integer less than 1 0 1 

Find any term of a binomial expansion. 

Develop a strategy to identify problem types and 
sro 1 u t i o n s , and solve problems requiring the use of 
arithmetic and geometric progression or the binomial 
theorem. 



Resources 

Keedy , Algebra' and Trigonometry: Chapters 15 and 16. 



Tasks 
TA10 .1 

TA10 . 2 
TA10 :3 
TA10.4 

c 

TA10 . 5 



TA10 
TA10 
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Transfer Hath Applications 11 : Trigonometry - Advanced 

This topic deals with the solution; of problems by 
tri gonometry incl tiding application of sine and cosine laws, 
double and half-angle formula, with emphasis on a functions 
approach . 

"■*"■■ ■ * -» 3 - - 

Tasks - o 

TA11.1 Determine the trigonometric formulae for the sum and 
differences of two angles and solve related 
." probl ems . 

TAli.2 Determi ne the tri gorLometri c f ormul ae for double 
angles and half r angles; 

TA11.3 Solve open sentences requiring substitution of any 
of the trigonometric identities. 

TA11.4 Convert degree measure to radians or vice versa* arid 
solve related problems. 

TA11 .5 Graph the functions y = sin x, y -cos x, and 
y = tan x. 

TAll^.6 Solve conditional tri gonometic equations. 

TA11.7 Solve problems involving tri gonometry, incl udi ng use 
of sine and cosine- laws, double and half-angle 
formula, with emphasis on a functions approach. 

Resources 

Keedy , Algebra and Tri gonometry : Chapters 8, 9, 10,^and 11 . 
NOTE: For more basic work , see TAB: 'Trigonometry-Basics. 
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PRINCIPLES OF ADULT LEARNING ;; 

** i 
Adult educati on instructors tend to agree on a number of 
generalized observations about how and why adults learn. It 
may be reassuring to discover that these observations are 
well supported by a steady. stream of research studies'and 
syntheses of knowl edge^about adult learning. The following 
list is extracted from Knox (1978); similar principles are 
listed by Kidd (1973) , Dickinson (1973), and Brundage and 
MacKeracher ( 1,980) . - '•' 2 ; - , 

1. Performance: Adult learning usual ly entails change and 
integration of knowledge,, skills, and attitudes to produee 
improved performance- Adults, typically engage in a 
continuing education activity because they want tc use 
what they learn soon after they learn it. 

2. Motivation: The educati onal goals, sourees of 
encouragement, and barriers that characterize an adult's 
life situation shape the reasons for participation. 
Motives are multiple and varied in their specificity and 
in the e\ ten£ to which the learner is aware of them- 
Overly intense motivation becomes anxiety, which 

i nterf ere# wi th learning. 

3. Meaning: Adul t 1 earni ng is more effective when it 
^entails ah active search tor meaning and discovery of 

relationships between current competence arid new 
learnings. - — ^ ° 

4. Experience: An adul t ' s pri or expexi ence i nf 1 uenees the 
approach to a 1 earni ng'epi sode arid its effectiveness. 
Prior learning may efther facilitate, in terf ere . wi th , or 
be unrelated to new learnings- 
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Learning Ability: Learning ability is relatively 
stable between 20 arid 50 years of age, with gradual 
decline thereafter; abil i ties, that are associated with 
adult experience,- such as vocabulary, are best maintained 
and enhanced; and adults who were initial ly the most able 
of their ajje group ten^ to 1 ncrease their ability so that 
the range in abilities increases with age. Adults with 
the greatest learning ability tend to learn more rapidly 
and to learn complex tasks more readily. 

Memory: An adult 1 s ability to remember information 
depends on the strength of the registration and on the 
factors operating to erase the regi strati on . The strength 
of regi strati bri depends on 1 riterisi ty frequency, and 
importance to the learner. The factors that erase the 
regi strati on include the passage of tlnie and the activity 
that f 61 1 ows the exposure. Recall is best under 
condi ti ons that are similar to the original registration. 

Condition: An adult's ability to learn can be 
substantially reduced by poor physical arid mental health. 
Condition arid health include both gradual decline into old 
age and temporary problems. The . decline for older adults 
1ri their vision arid Tiearing can affect learning. Much can 
be corrected by gl asses, better i 1 1 umi riati ori , hearing 
aids, arid sound amplification. 

Pacing: Adults typTcal ly learn most effectively When 
they Set. their own pace. Adults vary grea tly in the speed 
at which they learn best. Older 1 earners tend to reduce 
the speed of learning arid to give greater attention to 
accuracy . - * ■ 
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9. Complexity: Ah' adult typically learns best when the 
learning task is complex enough not to be boring* but not 
sb'complex that it is overwhelming. 

10. Content: The process of effective learning by adults 
varies with the content or nature of the learning task. 

11. Feedback: Adults learn more effectively when they 

recei ve feedback regarding how well they are progressing, 
this applies to 1 earners of any age. Immediate feedback , 
recognition, arid reward help to shape arid reinforce new 
learning. 

12. Adjustment: Adults typically learn less well when 
they experience substantial social or _ personal 
maladjustment. When adults believe they can deal with a 
si tuati on , it may represent a chal 1 enge ; when they do 
riot, it may be perceived as a threat^. 



■( 
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MATH ANXIETY 



Research indicates that anxiety about mathematics may 
represent a major barrier to learning for many adults. 
Studies also indicate that there is no single factor that can 
&e identified as the eatise of math anxiety, ( Gaski 1 1 , 1978 ) . 
It seems, rather, that a complex and interwoven set of 
1 hf 1 ti e rices work together to generate the ahxi ety that many 
instructors have recognized in their students. 

The previous experiences of adults, even as far back as 
elementary school their perceptions of the real value of 
mathematics, and the fear of being wrong, or of making a 
mistake, are commonly contributing factors . It has also been 

0 

suggested that the various sexual biases of society have been 
particular causes of math anxiety in women. 

Regardless of the cause of math anxiety, instructors have 
been developing a number of strategies to help learners 
overcome or at least deal effectively with the problem. in 
general, a positive, supportive approach providing many early 
opportunities for success is advised. "Success creeds 
success". Gradually, the cumulative experiences of facing a 
situation br problem* coping with it, and experiencing 
successful resolution of the taste will build feelings of 
success that will supplant the anxiety. 

Here are some other recommended strategies. 

* Begin the anxious learner at a level of instruction well 
vbel ow the frustration level. Many instructors explain the 
process to the "anxious" learner by emphasizing the 
benefits of a warm-up . This simple procedure will allow 
the learner to build bh a basis of early success. 
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Make every effort to relate mathematical concepts to the 
learner's own experience. Because the anxious adult learner 
has most probably avoided situations involving computation 
or termi nol ogy , be very certai n that tfie termi nol ogy 
commonly employed is part of the learner's working 
vocabul ary . 

* Attempt to instil the idea that mi stakes are not only 
acceptable but - .when identified as such - can be most 
valuable learning experiences. 

* Urge learners to ask questions - even questions they 
believe to be trivial. "There is no such thing as a stupid 
question! 11 At the fame time keep firmly in mind that an 

off-hand remark about a problem being "easy" may be 

internalized by a learner in a manner very different from 
that which is intended. "If its easy and I'm confused then 
I must be strip i d." 

* Provide learners with opportunities at the concrete level. 
(The concept of a fraction is not as r "easy" to internalize 
as one assumes . ) 

* Emphasize the transferability of "real-life" problem 
solving to the solution of math-based problems. 

A word of caution is appropriate here. Some anxiety symptoms 
may be brought on by the natural apprehension associated with 
a new situation (such as math or computer work); but there 
are other displays of anxiety that may well be related to 
deeper personal and social problems. It may be desirable in 
either case for the instructor to consult with or refer to a 
counsellor trained to assist people in 'handl i ng such 
probl ems . 
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PROBLEM SOLVING IN MATHEMATICS 



(Adapted from Mathematics 221 , 231, 241 : 1 A Teaching Guide 1 , 
published by the Nova Scotia Department of Edueati on - 5 

It is particularly important for adult 1 earners to be 
conscious of the general nature of problem- sol vi ng techniques 
and to see that applications* have some immediacy to their 
life situation. Solving problems and making decisions in 
mathematics require . the same processes as solving probl ems in 
many other situations. 



While one can argue the validity of many problem-solving 
algorithms, the following chart incorporates those features 
commonly held to be useful . 



A GENERAL ALGORITHM : 

1 . Interpret and analyse the 
situation. 

2. Collect information. 

3. Decide the most effective 
and appropriate plan of 
attack. 

4. Determi ne the_operati qhal 

i aspects of putti ng the plan 
i n to effect . 

-5^— ^e rtf-3— t-hi t— th e-s 6-1 4j-tiin==tsz 
sati sf actory . 

6. Communicate the solution of 
the probl em, ei ther by 
actually using ^he result 
or by explaining it to 
someone else; 



A MATHEMATICS ALGORITHM 

i_; Understand~and define the 
problem. 

2. Collect information - check 
for latent information. 

3. Translate the problem to a 
mathematical expression. 

4.. Manipulate the mathematical 
expression . 

i 

5. Check the answer for 
reasonableness . 



6. State the answer to the 
probl em i ^ sufficient 
detai 1 that_ it is 
understandable to someone 
el se . 
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The. appl ication of these concepts and skills to mathematics 
does hot come easily to adult learners - e\tjeh though they may 
intuitively apply the same procedures ih their everyday 
lives. Many learners - some might argue a majority -■ 
concentrate all their energies on the manipulation step, that 
of performing the actual mathematical operation (often a 
simple compu tati on requi ri ng recall of previously learned 
math procedures). Because instructional materials tend to 
present patterned "word problems" based on a "just taught" 
skill, this approach is often rewarding. It often leads to 
the 1 right 1 answer (the one in the answer key). The learner, 
however, may never achieve the satisfaction of Eternalizing 
ah effective probl em- sol v i ng strategy . 

'Real 1 problem-solving activities and situations should be an 
integral part of every unit of study, whether the topic be 
fi nance ,: geometry r measurement, stati sties , the number 
system, or any other. The real aim of every math course, is 
to enable people to solve problems. Especially In the adult 
basic education context, the more relevant the problems are 
to present or future goals, the greater will be the impact on 
learning. 

An ideal ma themati cs course for adult learners will enable 
them to develop and apply such 'higher leel thinking skill s' 
as: 



* i h terpretatibh , 

* general i za t i on , 

* pattern recognition, 

* estimation, 

* e v a 1 u t i o n of al ter nati ve solutions. 
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General Recommendations 

1. % Problem solving should be highlighted as an important 

component of every mathematics course and be given 
promi hence i h course descri pti oris and outlines . This 
stated emphasis will remind both learners and instructors 
of the central place of problem solving in the 
curr i cul urn • 

2. Probl em-solvi ng strategi es learned in mathematics may be 
applied in. other subject areas and used in solving a 
variety of real -life problems of interest to adults. 

3. Learners can develop their own probl em-sol vi ng 
algorithms. Computer flow-charting may also be 
introduced, as ah aid to development of analytic skills 
and the sequencing of steps towards a solution. 

4. To illustrate the necessity for clear and complete 
enunciation of a probl em, Tear ners may be shown how to 
write computer programs. 

Teaching Problem Solving 

While problem solving may also be treated as a holistic 
process, there appear to be several logical techniques for 
developing and stre ngtheni hg speei fic aspects of that 
process . As an exaffipl e , here are a few tecnrnque~s~ — 

* Illustrate different ways that. probl ems may be descri bed 
and trarisl ated. 
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Have learners translate problems into different modes of 
communication ; e.g., pietorial, symbolic, verbal, 
concrete . 



Have learners indicate the process that is required to 
solve a problem without actual ly carrying it out; 

Put the emphasis on the process , by substituting simple 
nur bers in an apparently difficult problem. 

Provide problem situations with incomplete data , 
requiring learners to . identify what additional data afe 
needed in order to work the process. 

Show learners how to translate real-life problem 
situations into mathematical equivalents. 



Require students to estimate solutions, especially before 
verifying them on a cal cul a tor . 



THE B6HPBTER A TEAS RING T00b 

► *e 

>- 

(Based on Walter Muir, Computer Awareness: An I- ri trbdiict 1 dri 
for Teachers ; : Victoria, B.C; Ministry of Education, 1983; 
It is used with permission.) 

The purpose of this section is to remind instructors of the 
po tenti al of the compu ter as a tool for instruction in - 
mathematics . It includes a definition of computer 1 i teracy - 9 
and guidelines f or eval ua t i on and selection of courseware.^ 
Readers will recognize the similarity between a computer 
probl em- sol vi hg sequence and that advocated in the previous 
section for general mathematics learning. 

Computer Literacy 

Just as the Indsutri al Revolution created the need for a. 
'literate 1 populace that could Understand and Work 
effectively with machines, the Computer Revol u it i on has 
created the heed for people who are skilled in the use of 
computers; The term 'computer 1 i teracy 1 therefore, refers to 
a general understanding of computers , and an ability to use 
them in practical ways. 

Specifically, the 'computer literate 1 educator will have 
ac qu i red : ^ 

* Knowledge of the history of computing; 

* An understanding of the components of a computing 
system; 

* Ah awareness of how computers function and how they are 
programmed; - 
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* Ah understanding of the range of possible educational 
applications and the ability to implement the most 
appro pri ate ones ; 

* An awareness of the sources of hardware antl software; 

* The ability to evaluate the effectiveness of programs and 
applications; 

* Knowledge of career opportuni ti es i n computers ; and 

* An awareness of the present and possible future effects 
of computer techno! ogy on soci ety . 

* * * 

The Computer as ah Aid to Learning 

Computer Assi sted Instruction (CAI) has been' used very 
successfully by uni versi ti es - 9 by. business and industry, and 
by the mil itary , since the 1960s. PLATO systems, for 
example, developed at the Universi-ty of Illinois, and in use 
throughout. North America,; have provided effective instruction 
in medicine, engineering,^ physics* chemi s try , creative 
writing* and many other di sei pi i nes . CAI is one of several 
terms used to describe the i nteracti on of a learner with a 
computer. Other terms . i ncl ude Computer Aided Learn i ng ( CAL ) . 
For the purposes of this section , the term CAI will be used 
to include all of these applications. 

Considerable research irito CAI has been carried out over the 
past 20 years, most of which has shown that welt-desi gned CAI 
is at least as effective as the traditional methods of 
lecturing and note-taking. A further benefit, particularly 
to slower learners, is that CAI allows each 1 earner to 
proceed" a I a n H^iiH-v-4-d-u-aJ — r.aJt£-jwJiile_ the compj i_ter acts as a 
patient tutor. The main CAI modes currently in use are 
'Drill and Practice 1 -and 'Tutorials 1 ;' 
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Brill and Praecice is the lowest level of CAI* and it is 
probably the one most frequently used iri education at this 
time. These routines are used mainiyjin the devel opnient of 
t basic skills in such areas as vocabulary, spelling^ 
arithmetic operati ons * geometric and algebraic relationships, 
or balancing chemical equations. In other words, the major 
berief i ts occur in ci rc urn stances where repeti ti on ca n improve 
the learning of operations and concepts • 1 

Tutorial s : When a learner is presented with hew information 
- by a computer, and is regularly tested to determine whether 
the information, has been learned, then CAI is functioning iri 
the Tutorial mode. The best tutori alV are capable of taking 
a learner from virtually no knowledge of a topic to a very 
high level of understanding. In planning CAI sequences, the 
question that should always be asked is, "Can CAI improve 
upon the learning that would otherwise occur? 11 If the answer 
is no, it is probably better to use a traditional approach- e 
However, it the answer seems to be yes, try CAI and evaluate 
the results. 

Computer-Managed Instruction 

Many instructors Have applied the principled of Individually 
Prescribed Instruction ( IPI ) to computer-managed i nstructi on . 
This approach involves freaking the content to be learned 
into relatively small packages or 'learning modules 1 . Each 
module is comprised of a variety of learning activities such 
as reading a 'resource book, doing library research, or 
viewing a videotape. Students proceed independently through 
successive modules and are tested at the completion of each 
to^FteTmi^e— w^-eJ^ minimum criterion for mastery has 

been achieved. ~~ z — — 
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A ma~3br problem with a conventional modular course has been 
the amount of 'paperwork* required to record the progress of 
each student. Computers offer ah efficient solution since 
they eah be programmed to perform such tasks as prescribing 
learning activities on a daily or weekly basis, and 
presenting and scoring the criterion tests. They can also 
record the results of the test and direct the student to the 
next phase of learning. 

Simul ati ons ft 

For more than 20 years, computers have been used to simulate 
a great variety of phenomena, including the growth of the 
world's population, the economi es of nations, the ecology of 
vast land areas, chemical reaeti bhs at very hi gh temperatures 
and pressures, thr flight of jet aircraft, even the 
functioning of the human brain. r- 

Simulations have also been 1 programmed for classroom use. 
They include graphing of complex functions, charting stellar 
constellations, physics and chemistry experiments, genetics 
laboratories, the operation of automotive engines* the 
operation of small businesses, and many others. Well- 
designed computer simulations of this nature can help 
instructors provide students with unique learning 
experiences. 



Probl em Sol ving 

The computer has the capacity to supplement the mental 
functions of humans in many useful ways. It greatly enhances 
one's ability to perform calculations, and to store and 
retrieve information. 



Problem solving has been an important part of matherr t ati es and 
science ctirriettla for many years. Appl i ca ti ons of 
mathematical concepts to the real world can be found in . 
~ . almost every current mathematics publication. Furthermore, 
there is virtually no limit to the variety of such problems 
to which the computer can .be applied. 

The following steps consti tute a general procedure that may 
be used to solve a problem with the aid of a computer. 

1 . Analyse the Problem : This step involves breakjng the 
probl em down into its. component parts. The student will 
then determine the additional information arid resources 
needed to proceed. > 

2 . Develop an Algorithm : Creating the procedure by which 
the problem will be solved is the most important step. 
It is here that the student* s knowledge bf the subject 
matter will be directly applied. ETach detail of the 
procedure should be clearly stated.. A relatively simple 
problem, such as calculating the area^of a rectangle, 
could be dealt with as a single procedure. A more^ 
complex problem could require several 'sub-algorithms 1 to 
bf developed separately and finally merged to provide a 

- single comprehensive solution- 

3- Prepare a Flowchart : The advantages of a flowchart is 
that it provided a 'picture* of the procedure to be 
applied. It permits the learner to check for accuracy at 
an intermediate point. 
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te the Program : The flowchart then must be translated 
into the language of the computer. This requires a basic 
understanding of a computer language by both instructor 
arid student; 

* . ■ ■ • 

5- Debug the P rogr am: Removing the errors from a computer;, 
program provides the learner with another opportunity for 
analytical thinking.' Unlike humans, who can often 'fill 
in the blanks' when incomplete information is given , the 
computer is unable to make assumptions >about what the ' 
programmer intended. Every ,1 ittle detail of the program 
must be correct. 

6. Docum ent t he Program: Once the student and /instructor 

are satisfied that the program^has correctly soTved the * 
probl em, the * student should f ormally ' document' 
(describe) the program. Good documentation is critical 
to the future use of a computer program. 

These six steps may be appl ied to solving vi rtual ly any 
problem in any subject area . The challenge to instructors is 
t0 identify appropriate problems and to assist their students 
i n sol vi ng them. 

The Electronic- blackboard _ 

The computer's ability' to store, retrieve, arid display 
information can be used in many instrumental si tuations . 
With appropriate cable connections , a computer ' s output can 
be fed into one or more television moni tors at once to 
provide the i nstr.uctor wi th. an ' el ectronic blackboard'. 
Print and graphic presentations may be prepared in advance, 
stored on a diskette, and then presented as many times as 
necessary'. Mdr^oVer*, the materials can be quickly modified 
or updated. 

— - • e. 

6 J. 

8 
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Programming for the electronic blackboard is relatively easy; 
it .is* simply a matter of c entering the textual material into a 
series of PRI NT . statements . The presentati on routine -permits 
the instructor to advance to the next step in a Sequence by 
simply touching a key on the computer's keyboard. k If a 
printer is attached to the computer, 'hard copy 1 notes, - 
identical to those appearing bri the screen, may be printed 
for the class. v To further simplify the process, programs are 
available that provi de 1 shel 1 s 1 into fifhich the .instructor can 
enter the i nf ormati on to be presented. Sprae programs wi 11 
generate large characters that can be more easily seen by the 
vi ewers. Graphic - 11 1 ustrations -can al^so be presented oh* the 
screen as part of. an instructional sequence. Again, the 
content of virtually any sub ject o may be presented in this 

way. , z 

. * " 1 

Achievement Testing 

• 

With a computer it is possible for instructors to administer 
their own tests and receive the results bri the same day the 
test was administered., this can be done ei the reby having 
each student sit at the computer arid answer the questions 
' bri-lirie 1 , or by having learners respond to the tesf on 
computer cards, which can be quickly entered into the 
computer through a card reader for scoring and analysis. 

Computers are being used to store 'Item banks 1 (i.e., files 
of test questions in various subject areas). The banks may 
be purchased on diskettes that include the test items, arid the 
programs necessary for selecting items and printing a" test, 
arid for modifying the items. Useful items may be retailed 
for future tests, while faulty items can be modified or 
discarded and hew ones added. The main advantage to the 



- 120 - 123 



instructor is the speed with which tests can be created. All 
the instructor heeds to do is specify the items to be 
included in the test and the computer will print two versions 
of the test; one that ean be used as the 'master' for 
copy i ng, and one that constitutes the 'answer key'. Item 
banks can remove much , of the effort required to create 
el assiroom achievement tests and can help to improve their 
qual i ty . . 

Acquiring Software arid Courseware 

There are several ways to acquire software and courseware for 
review. The most convenient may be to consult with a fellow 
instructor who is already using programs of the type you have 
in mind. Alternatively, there are a growing number of 
central sources. 

. - s ; 

In British Columbia, the Provincial Educational Media Centre 
(PEMC) has the responsibility to acquire and distribute 
software, at cost, to the schools of the province; A list of 
software currently available can be obtained from PEMC, at 
7351 Elmbridge Way, Richmond, B.C. V6X IBS. 

Software and courseware information is also available from 
the Computer Using Educators of B.C. ( CUEBC ) , a specialist 
association of the B.C. Teachers' Federation, al so based in 
Vancouver. 

Computer stores are other important sources of software. In 
addition to the packages they have on hand, most computer 
stores have catalogues that describe the software and 
courseware available for the computers they sell. 



Evaluating Courseware 



The quality, of available courseware varies greatly. 
Courseware should be evaluated by those who actually use it, 
and it is then helpful if the results of these evaluations 
can be made available to others . 

A number of educational authorities have establ i shed 
courseware evaluation services to assist instructors. In 
British Col umbi a , the Provi nc i al Educati onal Media Centre 
provides a courseware evaluation service in parallel with its 
responsibility to acquire and distribute high-quality 
courseware; and FEME involves instructors throughout the 
province in f i el d- testi ng and eval uati ng computer-based 
materials. Courseware is evaluated according to a standard 
f orm and an 1 eval uators gui de 1 . 

The results of these courseware eval utati oris are published 
regularly by PEMC in E valuations: Mi rcowavfe , which is 
distributed to computer-using instructors and school district 
resource centres. You may obain copies of the evaluation 
form and guide, or be put oh the mailing list for 
Eval uati oris by contacting PEMC directly. 
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EVAtUATION OF STUDENT PROGRESS 



In ABE mathematics courses, several key decisions most be 
made concerning -the method and procedures of evaluating 
student progress. 

Many instructors prefer (and some institutions require) 
formal evaluation by tests; However, it is possible to 
evaluate student progress on the basis of day-to-day class 
work, written assignments, participation in discussion, etc. 
These are more natural methods than formal testing and may be 
less stressful for students. On the other hand, the 
instructor' s marking load is likely to be greater. 

Some ABE programs use formal tests at the end of each unit 
and also require a final examination at the end of the 
course. If a broad choice of possible units is available, 
then preparation of a final examination will require careful 
advance planning. 

Ah important emphasis in the mathematics curriculum is to 
equip students With the knowledge heeded to use or understand 
mathematics in daily life as well as in training for careers. 
Any testing should therefore emphasize the practical 
application of mathematics wherever this is appropriate. 

Guidelines for Test Construction 

A student is asked to write a test or do ah exercise. The 
instructor does not want ah evaluation to take too much time 
to prepare or mark. The following guidelines are suggested 
to facilitate the task for both student and instructor. 
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First, the purpose of evaluation should be clear, so that 
tes^ts can be constructed to suit that purpose. Typically, 
three types of tests are commonly used , each with a distinct 
purpose. 

* PI acemeht tests fi-nd out if a course i ^ appropriate f or a 
student. Do students know the course content and 
manipulative skills already? If not , do they know enough 
to begin? * 

* Formative tests measure how well students are achieving 
learning ob j ec ti ves , for the purpose of improvi ng 
instruction- When objectives are not met, the material 
may need to be re taught or additional work assigned. 
These tests are hot used in the determination of letter 
grades for students, 

* Summati ve tests determine if. learning objectives have 
been attained to sueh ah extent that a student has 

-'completed 1 a unit or course of instruction. These tests 
may be used to determine letter grades, and/br competence 
to proceed to a new learning objective. 

Other uses of tests may include providing motivation, 
increasing retention and transfer of ideas, or increasing 
understanding. In these senses, they are more akin to 
i ristriicti brial techniques than ( assessment devices. 

General Principles of Test Construction (Gronlund, 1977) 

: _ . . .. • 

1. Tests should measure clearly defined learning outcomes 
that are in harmony with the instructional objectives. 
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2. Tests should measure a representative sample of the 
learning outcomes and subject matter included in the 
instruction. 

3. Tests should include the type of test items that are most 
appropriate for measuring the desired learning outcomes. 

4. Tests should be designed to fit the particular uses to be 
made of results. 

5. Tests should be as reliable as possible and should then 
be interpreted with Caution. 

6. Tests should be used to improve student learning. 

Critical tasks in test construction include the selection of 
test items, ensuring correct interpretation of the question, 
arid the assignment of marks. 

Test scores may be norm-referenced - i .e. , may indicate how 
an individual's performance compares to that of others - or 
may be criterion-referenced - i.e., indicating how 
performance compares to a pre-set standard. Criterion- 
referenced testing may also be called mastery testing. Letter 
grade systems may be developed for either approach. Whichever 
is used, a score interpretation guide should be prepared. 

It should be noted, however, that evaluation is not the same 
as grading. Evaluation is, at best, a continuous process , 
which enables both learner and Instructor to control 
learning, somewhat along the lines of a system's thermostat. 
Evaluation is thus most effective If it directs corrective 
action before learning difficulties get out of control . 
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INSTRUCTIONAL RESOURCES 

This sel ecti on of learning materials is divided into two 
parts: keyed texts listed in the array of learning topics and 
tasks (Part 3 of the guide), and supplementary texts of 
general use. It should be rioted that many other texts could 
be appropriate for this eiJrr iciji urn. Accompany i ng tests , 
suppl ementary material s , arid instructor manual s ajpe al so 
usually available. 

Keyed Texts 

Barker , Jack,, and others . Arithmetic . 3rd edition- New 

York : Saunders , 1 983 . ■- r 

Barker, Jack, and others. Basi c Algebra ■ New York 
Saunders, 1983. 

Boisselle, Arthur H., arid others . Using Mathematics in 
Business . Readi rig * Mass . : Addi son- Wes 1 ey , 198! . 

Bolster, L . Carey , 2nd Douglas Woodburn . Mathematics in 
Li f e . Toronto : Gage, 1978. 

Boyce , John G . , and others . Mathematics for Technical and 
Vocati onal Students . 7 th edi ti on . New York: Wi 1 ey , 
1982. ' 

Carman, Robert A. v and Hal M. Saunders . Mathematics for the 
Trades - A Gui ded Approach . New York: Wi I ey , 1981 . 

Enns^ Mollie. ABE Ma themati cs 2 . Victoria, B . C . : Mi rii stry 
of Education, 1983. - 

Keedy , Mervi n L . and M. L . Bi tti nger . Al gebra and 
Trigonometry: A Functions Approac h . 3rd edi ti on . 
Reading, Mass.: Addi son-Wesl ey , f9"82 . 

. -i ; » I n term edi ate Al gebra ^ 4th 

edition. Reading, Mass.: Addi son-kesi ey , 1983. 

- » Introductory Algebra . 3rd 
edition. Reading, Mass . : Addi son-Wesl ey , 1981 . 

Newton, Kenneth E., and others . Consumer and Career 

Mathemati c s . Canadian edition! Toronto : Gage, 1980 . 
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Novak, David- Ari thmeti c . Lexington, Mass . : Heath; 1983. 

• Introductory Al gebra . Lexington* Mass.: 

Heath, 1983. ~~ : 

Roger, William W. * Mathematics for Trade and Industrial 
Occupati ons . M orri stown , N . J . : Si 1 ver Burdett , 1980 . 

VAST 3 Mathematics . 2nd edi ti on (revised).... Books 1-3. 
Victoria, B.C.: Ministry of Education, 1976. 



VAST4 Mathematics. Victoria, B.C.: Ministry of Education, 
YTTT. : 



Supplementary Texts 

D 1 Arcangel c, Darthol omew, and others. Mathematics for 
Plumbers and Pipefitters . Albany, N . Y . : De lmar , 1973 . 

-Dolcian", Mary* and others. Modern Al gebra and Tr i gorioflieiry . 
(Metric) Book 2. Scarborough , tin t . : Nel son , 1980; " 

Dottori , Dino, and others. App l ied- ^thematic s for Tod a y : An 
Introduction . Metric edi^io u Toronto : McGraw-Hi 1 1 
Ryerson , 1^76 . 

- . Aapl i ed Mathematics for Todays 

Intermediate . We trie edition. Toronto: MeSraw-H i 1 1 
ftyerson , 1^76 . 

, _ . Appl i ed Mathematics for* Today : _ Sgfli or .. 

Metric edition . Toronto : MeGraw-Hi 1 1 Ryerson , 1977 . : 

Gerardi, William. J., and others . General ^Mathematics - 

Ski 1 1 s/Probl em Sol y i ng/Appl icati oris . New York : Harco urt 
Braee dovanovieh, 1982. 

Huth, Harry C . Practical Problems in Mathematics for 

, Carpenters . Al bany , N . Y . : Delmar Publications, 1979 . 

tyhg, Merwi n , J., and others. _ Career Mathematics - Industry 
.and the Trades . Markham, Ont.: Houghton Mifflin Canada, 

McKeague, Charles P. Beginning Algebra . New York: Academic 
Press, 1980. 

__ " _ Intermedi ate Algebra: A Text/ Workbook . New 

York: Academic Press , 1981 . — 
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01 i vo, B. Thomas and Thomas P; Baste Mathematics Simplified . 
Metric edition. New York: Van Nostrand Reinhold, 1976. 

Schel 1 , Frank R . , and Bill J . Matlock. Practical Probl ems i n 
Mathematics for Welders , Albany, N . Y . : Delmar, 1982. 

Woodside, Betty . Brush Up Your Math - A How-to Handbook. 
, Toronto : McGraw-Hill Ryerson, 1982. ; 
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PROFESSIONAL REFERENCES 



The following selected list i n cTu d e s -pu b 1 1c at i on s ( other than 
i nstrueti orial _ resources) speci f i ca-1 ly referred to~1 fi thi s^- 
guide, as well as- a number of other sources of pedagogical 
background arid ideas for improving instruction. 

Part 1 : Currlcul um Guides and Related Documents 

Briti sh Gdl umbia , Mi hi stry of Education, Continui ng 
Education Hi Vision. 

Adult Basic Literacy Assessment Kit, 1981. ($10.00) 
Ad ult Basic Literacy Curriculum anq Resource Guide , 1980. 
($5.00) ~~ ■ " " ' 

ABE English and Communicati ons Curriculum f :n'de, 1982. 
($5.00) ' 

ABE Science Curriculum Guides 1n press. 
"Curriculum Development in Adul t Basic Educati on" . 
(unpubl ished, 1983),. 

ESL for Adults: English for Work , 1982. ($10.00) 

./ _ _ _________ _ 

Bri ti sh_ Columbi a . Ministry of Education, Curriculum 
Development Branch. 

Mathematics: Years One to Twelve Curriculum Guide, 1978. 
($2.00) " " i ~" 

(Above titles available from Publication Services Braneh , 878 
Viewfield Road, Victoria, B.C. V9A 4V1, at stated priees 
pi us 10% handl i ng) . 

British Columbia. Ministry of Education, Learning Assessment 
Branch. 

B.C. Mathematics Assessment 1981 , Summary Report (rid 

: charge) " - ... ' 

Curriculum Models in Mathematics , 1982 (no eharge). 

British Columbia: Ministry of Education, Post-Secondary 
Department "A Ministerial Policy on the Provision of 
Adult Basic Education Programs Including English Language 
Training in the Publ i c Education Systems of British 
Columbia." (unpublished, March 1982 - ho eharge). 



Part 2: Curriculum Design 



Canada Employment arid Immigration Commission. Generic 

gkjlls: Keys to J ob Per f ormance . ed. Arthur de W. Smith. 
Ottawa: Supply and Services Canada ,1978. 

Good, carter V . Dictionary of Ed ucation. New York : McGraw- 
Hill , 197 3. - — 

"Grinder, Paul . "A Survey of Mathematical Skills Prerequisite; 
to Selected Vocational Programs Offeredat Cariboo, 
Okanagan, Selkirk and East K dote nay Col 1 ege . " Kel owna : 
Okanagan College (for Ministry of Education, Continuing 
Education Di v i si on) ^ unpublished, 1983 . 

Nor thcutt , N . Adult Functional Competency: A Summary . 
Aus ti n , Texas: university of Texas, 1975 . " 

Owen, Starr . "The P rob 1 em of Prerequi si tes : Math and Science 
Ski ll s Requi red at Vancouver Vocati drial _ I risti ttite" A 
Vancouver, B.C.: Vancouver Community Cdl lege, unpublished, 
1979. ' 

Pratt , David. / Cur ri cul urn : Design and Development . New York: 
Harcourt Brace Jovanovich* 1980. 

Part 4: Principles of Adult Learning 

Brundage, Donald H., and Dorcrthy MacKeracher . Adult Learning 
Pri nci pi e s_ auid TKei r Application to Program Planning" 
Toronto: Ontario Institute for studies in Education* 
1980 ; 

Cross, K. Patricia. Mtul ts as Learners . San Francisco: 
Jossey-Bass , 1981. 

Di cki nson, Gary. Te a chi ng -^Ad-trtts ^ A Handbook for Instructors . 
Toronto: New Press , 1973 . " ] ----- - 7 —^~- - 

K i d d , J . Roby . flow Adul ts Learn . New York: Association 
Press, 1973. 

Knowles, Malcolm S . Self- Directed Leading . New York: 
Association Press , 1975 . ~ 




Knox, Alan B. "Helping Adults to Learn" in Yearbook of Adult 
and Continuing Education (1978-79). Chicago: Marquis ' 
Academic Media , 19/8. 

Smith, Robert M . (Ed.) Helping Adults Learn Hwo to Learn ( New 
Di recti ons for Continuing Education No. 19). ban 
Fransisco: Jossey-Bass , 1983 . 

Math Anxiety 

Gaskill, J . L . Anxiety in Mathematics: Multivariate Factor 

Analy tic stlTHy . Vancouver, B.C.: ER1BC (Report No. /»:43), 

mn — : 

Tobias, Sheila. Overcoming Math Anxiety . Boston, Mass.: 
Houghton Mifflin, 198U. •> 

Problem Solving in Mathematics 

British Columbia. Ministry of Education, Curriculum 

Development Branch. Ed. James H. Vance. Mathematical 
Problem Solv irig; A Resource for El ementary~TeacJier^n 
Victoria, B.C.- 198 1 (Publication Services Cat. No. XX0054, 
$2 .00) . 

Krulik, Stephen (Ed. ) . Problem Solving in School 

Mathematics . Res ton , Virginia: National Co unci 1 of 
Teachers o~f Mathematics Yearbook , 1980 . 

Krulik, Stephen and Rudnick , Jesse A. Problem Solving: -A 
Handbook for Teachers . Toronto: Allyn and Bacon,. 1980. 

Marolda, Maria. Attribute Games and Activities. Palo Alto, 
California: Creati ve Publications, 1976 . 



Nova Scotia Department of Education . Mathematics 221* 231 $ 

241 : A Teaching Guide .- Hal i fax, N .S . : Department of 
— Education -, 1977 . — = ; " 



Ohio Department of Education. ^ro^LenL Sol vj ng-A Basi c 

Mathematics Goal : 1. Becoming a Better Problem Solver, 2. 
A Resource- for Problem Sol vi ng . Col umbus , Ohio. 

Polya, George , How to Solve It. 2nd Edition, Princeton, New 
Jersey: Princeton university Press , 1957 . 




The Computer - A Teaching Tool 

o 

Baker* _ Frank B. Computer Managed iilstructi on; Theory -and 
' ' P^acticg . Engl ewood CTTTFT" N .J . : Lducati ona 1 l echnol bgy 
Publ icati ons, 1978. 

Bork, Alfred M . Learning with Computers , Bedford, Mass.: 
Digital Press , 1981 . 

Digital Equipment Corporation^ IDEAS (Index of Descri ptions 
of Educational Applicable Software ) . 

Huntington, John! Compute*- Assisted Instruction Using BASIC, 
Engl ewood , CI i _f f s^ N.J.I Educational Technology 
Publ icati dhs , 1979 . 

IBM Corporation. Computer Based Tr ai h i fig i User Etude . White 
Plains, New York: 1 B-M Corporation, 1976. 

Mai aspi na Col 1 ege Microcomputer Ori entation Manual : An 
In troduc ti on to the Appl e Mi c rqcorcputer f or Adjjl^^jTTcL 
"Education Instructors . Victoria, B.C.: Ministry of 
Education, 1981 . 

Meredith, Joseph C ._ CiU Authbr/Ihstructbr . Engl ewood Cliffs, 
N . J . : Educational Techno! ogy Publ i cat 1 ons., 1971 . 

Mu i r , Walter. Computer Awareness; Ah Introduction for < 
Teachers . Victoria , B.C.: Ministry & ot Education. 
(Publication Services Cat. No. XX0061 $1.50 plus 10%). 

O'Neill, Harol d, Computer-Based Ins true ti oh : A S£ate-£f-tJie- 
Art Assessment " New York: Academic Press, 1*981. ~~ 

Ra.hmlow, Harol d F . , and others . PLATO . , Englewood CI iffs, 
N .J . : Educational Techno! o gy Publi cations , 1980 . 

University of Wisconsin, Instruction Media Laboratory , Index 
to Computer-Based Leaning. WTT w aulre~e~ P v 0 . Box 41-3-,— Wi^r- 
£3201. ; ~ • • 




Adult Education Quarterly , and Li fel ong Learning 
American Association for Adult and Continuing Education 
Suite 301 1201 Sixteenth Street, N.W. 
Washington, D.C. 20036 

Adult Literacy and Basic Education 
203 Petrie Hall 
Auburn University 
Auburn, Alabama 36830 

Arithmetic Teacher , and ^athemgti eg Teacher 
National Counci l of Teachers of Mathematics 
1906 Association Drive 
Reston, Virginia 22091 

Performance and Instruction ._ 

National Society for Performance and I n struct! on 
Suite 315 1126 Sixteenth Street N . W. 
Washington, D.C. 20036 
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Academic Press 

55 Barber Greene Rd. 

Don Mil 1 s, Ont. M3C 2A1 

Addison- Wesl ey 

26 Prince Andrew Place 

P.O. Box 580 

Bon Mill s, Ont. M3C 2T8 

A1 1 yn and Bacon 

791 St. Clair Ave. W. 

Toronto, Ont. M6C 1B8 

B 

3.6^ Ministry of Education 
bearhihg Assessment Branch 
7451 ETmbridge Way 
Richmond, B.C: V6X 1B8 

B.C. Ministry of Education 
Publication-Services Branch 
878 Viewf iel d Road 
Victoria, B.C V9A 4V1 

Book Center 
1140 Beaul ic Rd. 
Montreal , Que. H4R 1R8 

Canadian Government Publishing 
Centre 

Supply and Services Canada 
Ottawa, Ont. K1A 0S9 

Creati ve Publ i cati ons 
(see SETSCO) 



Belniar Jk 
(use Nel son) /P 

Digital Press/Digital Equipment 
12-A Esqui re Rd. 
North Billerica 
Massachusetts MA 01862 

E 

Educational Research Institute 

of B.C. (ERIBC) 
701-601 West Broadway 
Vancouver, B.C. V5Z 4C2 

Educational Technology 
140 Sylvan Ave. 
Engl ewood Cliffs 
New Jersey, Nd 07632 

G 

Gage 

164 Commander Blvd. 
Agincourt, Ont. MIS 3C7 

GLC Publishers 
115 Nugget Ave. 
Agincourt, Ont. MIS 3B1 

H 

Harcourt Brace Jovanovlch 
(use Academic Press) 



Heath 

100 Adelaide St. West 
Suite 160,0 

Toronto, Ont. M5H 1S9 
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Houghton Mi ffl in 
150 Steelcase Rd . W. 
Markham, Ont. L3R 1B2 

I 

IBM 

Armonk 

New York, NY 10504 

J . 

J ossey-Bass ;• 

(use Book Center) 

M 

McGraw-Hill Ryerson * 
330 Progress Ave. 
Scarborough, Ont. M1P 2Z5 

Marquis Academic Media 
4300 W . 62nd St. 
Indianapolis, Indiana, IN46206 

Merrill 

Bell and Howell Canada 
230 Barmac Dr. 

Weston, Ont. M9L 2X5 — 

N 

National Council of Teachers 

of Mathematics { NCTM) 
1906 Associ ati on Drive 
Reston, Virginia VA 22091 

Nel son 

1120 Bi rchmount Rd. 
Scarborough, Ont. Ml K 5G4 

NeW Press 

30 Lesfiiill Rd^ 

Don Mills, Ont. M3B 2T6 
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Nova Scotia Dept. of Education 
Box 578 

Halifax, Nova Scotia B3d 2S9 

; 0 

Ontario Institute for Studies 

in Education (0ISE Press) 
252 Bloor St. W. : 
Toronto, Ont. M5S 1V6 

P 

Princeton University Press 
(use Book Center) 

S 

Saunders 

250 Steel case Rd. ; E . 
Markham, Ont. L3R 2S3 

SETSCO Educational 

567 Clarke Rd. 

Coqui tlam, B.C. V3J 3X4 

Silver Burdett 
(use GLC) 

^trpply and Services Canada 
(use Canadian Government) 

U 

University of Texas at Austin 
Austin, Texas TX78712 

V 

Van Nostrand Reinhold 

135 W. 50th St. 

New York, N.Y. 10020 

W 

Wiley 

22 Worcester Rd. 
Rexdale, Ont. M9W 1L1 • 
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When you have had an bpportuni ty to examine the draft '-thoroughly ^ 
please complete this response form, and return it to: 



Shell Harvey ' 
ABE eb-ordihator 
Continuing _ Education Divi si on 
Ministry of Education 
Parliament Buildings 
Victoria, B.C. V8V 2M4 



Your comments wi 1 1 be- particul arly appreciated. Please feel free 

to submit written responses on separate paper if you prefer. 

We would like to have the responses by March 31 1984 so that any 

changes may be included in the formal edition to be published sbbh 
after. 

Thank you for your assistance. 
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RESPONSE TS THE DRAFT OF THE MATHEMATICS CURRICULUM GUIDE 
Content '% 

Is the eontent generally appropriate? Yes No 

Comment: . . - 



Are there parts that should be changed, added or deleted? 

Yes No 

Comment: . ; : ; 



Style and Format 

Are there any changes in style or format that would make the guide more 
useful? - Yes _ No _ 

Comment: _ • . • 



Resources 

Are there any resource Materials not mentioned, which you have found 
useful? Yes _ No _ 

Please list authors and titles: - . 



Overall Impression 

Please summarize your overall impression of the guide. 



Queen's Printer for British Columbia O 
Victoria. 1983 
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